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ESSENTIAL hypertension is generally attributed to an 
increase in peripheral vascular resistance, with a normal 
cardiac output (Bolomey et al. 1949, Werké and Lagerléf 
1949, Pickering 1955). Since no morphological vascular 
changes are detectable, at any rate at its onset, the causes 
of the increased vascular resistance are thought to be 
either nervous or humoral, with a slight bias towards the 
latter possibility. According to the nervous concept (Lang 
1950, Mjasnikov 1954), the fault lies in an imbalance of 
the central nervous system (neurosis); but this does not 
explain why the regulation of blood-pressure is alone 
disturbed. The humoral concept, which relates hyper- 
tension to the pressor substances originating in ischemic 
sclerotic kidneys, has been weakened by the demonstration 
that in the early stages of the disease the kidneys are 
anatomically intact (Talbott et al. 1943, Goldring and 
Chasis 1944, Smith 1948). Though other humoral agents 
have been invoked—e.g., noradrenaline (von Euler 1952) 
and pherentasine (Schroeder 1951)—convincing evidence 
of their role is still lacking. 

Hines (1940) showed that some normotensive subjects, 
when their hands are immersed in cold water for a 
minute, respond by a steeper rise of blood-pressure than 
the majority of healthy people; and he found that such 
hyper-reactors were more apt to develop hypertension 
later. In a study with the ‘‘ dynamic cold pressor test ”’, 
in which not only the amount of the rise but also the whole 
course of the reaction is noted, we found that the response 
was exaggerated and protracted in 21 out of 39 normo- 
tensive subjects (54%) with a family history of hyper- 
tension but in only 7 out of 62 (11%) without such a 
history (Brod et al. 1954a). Comparable differences 
between normotensives and hypertensives were observed 
in the pressor response to mental stress (Wolf and Wolff 
1951, Brod et al. 1959). 

Since an abnormal course of the pressor response to 
simple environmental stimuli is seen most often in people 
who will later have permanent hypertension, we need to 
know what is the relation between these abnormal blood- 
Pressure rises and permanent hypertension. One possi- 
bility is that the protracted responses are repeated so 
frequently that they fuse. But this explanation implies 
that the hemodynamic changes of the acute pressor 
reaction are the same as those of essential hypertension. 
Actually the pressure response to emotion is associated 
with a rise of cardiac output (Stead et al. 1954), whereas 
the cardiac output of the hypertensive is usually normal; 
and at first sight this seems to be a major obstacle to the 
hypothesis. But, by ballistocardiography, Wolf and Wolff 
(1951) found that, whereas in most normotensives a rise 
* Based on a lecture given at the University of Bristol on June 21, 

1957, and the Burns lecture to the Royal Faculty of Physicians 
and Surgeons of Glasgow on Feb. 26, 1958. 
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in blood-pressure during emotional stress is due to an 
increase in cardiac output (C.O.), in most hypertensives 
it is due to an increase in total peripheral vascular 
resistance (T.P.R.) Because of the unreliability of 
ballistocardiography for quantitative assessment of 
cardiac output and therefore for estimation of changes 
in T.P.R., this work was repeated by Hejl (1957) with the 
dye-dilution method. He confirmed that, after pressor 
stimuli, blood-pressure might rise through one of 
three mechanisms: (1) cardiac output increases while 
T.P.R. remains unaltered or falls (type 1); (2) T.P.R. 
increases while cardiac output remains unaltered or falls 
(type 11); (3) cardiac output and T.P.R. increase simul- 
taneously (type 111). Whereas the cold stimulus most often 
evokes responses of types II and 111, both in normoten- 
sives and in hypertensives, emotional stress (see below) 
evokes type I in 75% of normotensives but type IJ or III in 
80% of hypertensives. 

These results suggested that there may be two or three 
different patterns of hemodynamic behaviour, depending 
both on the nature of the stimulus and on the charac- 
teristics of the person investigated. The apparent 
resemblance between the general hemodynamic pattern of 
essential hypertension and a type-II response to the acute 
pressor test called for further research—bearing in mind 
the fact that T.P.R. is only an integration of the regional 
vascular changes which may differ individually in mag- 
nitude and even in direction. 

In essential hypertension the increase in T.P.R. is 
thought to be due to a more or less parallel increase of the 
resistances in all the important vascular areas of the body. 
This view, however, is based on the finding of a normal 
blood-flow through the whole arm (Prinzmetal and Wilson 
1936) or through the skin (Pickering 1936) in hypertensive 
subjects. A possible fallacy is that the levels of blood-flow 
through muscle and skin may change in opposite direc- 
tions, and that a change of blood-flow in muscle may thus 
escape detection when blood-flow in the whole extremity, 
or in the skin only, is determined. 

Except that there is vasoconstriction in the kidneys 
(Wolf and Wolff 1951, Brod et al. 1954b) and skin (Brod 
et al. 1954a), relatively little is known about the regional 
haemodynamic changes underlying acute pressor responses 
in man. 

For deeper insight into the relation between the 
abnormal pressor responses of still-normotensive subjects 
and the permanent elevation of blood-pressure of hyper- 
tensives, we need therefore, to re-examine the “ resting ” 
hemodynamics of essential hypertension and compare 
them with the hemodynamics of acute pressor responses. 
This has been attempted, for both conditions, by s¢mul- 
taneous observations of the resistance changes in the most 
important hemodynamic areas of the body. 


Method of Investigation 
The method used had to be “‘ physiological ”’, and to 
cause as little trauma as possible, so that the results should 
not be affected by extraneous factors. Briefly, it consisted 
in the following procedures (Brod et al. 1959): 
Thin polyethylene tubes were introduced percutaneously 


into the right’ brachial artery and the right antecubital vein by 
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was given through the venous tube at a rate of 0:3 ml. per min. 
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The other tap of the venous stopcock was used for injections of 
congo red or rose-Bengal which were employed as indicators 
for dye-dilution estimation of cardiac output. The arterial 
tubing was connected, by one tap of the threeway stopcock, 
with a capacitance manometer for direct blood-pressure 
estimation, while the other tap was connected with a sampling 
apparatus (2-second intervals). Any of these procedures could 
be started simply by turning the stopcocks, without the 
slightest disturbance and even without the knowledge of the 
person under investigation, whose whole forearm was hidden 
from his sight by a curtain. 

The disappearance curve of rose-Bengal was used in later 
investigations as an indicator of splanchnic blood-flow, 80% 
of this dye being removed from the blood by the liver (Hoenig 
and Schiick 1956). Skin blood-flow was assessed on the right 
forearm either qualitatively by thermometry or quantitatively 
by the Hensel-Bender (1956) thermocapsule. Muscle blood- 
flow was calculated from the difference between blood-flow 
through the left 
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Fig. 1—Heemodynamic changes during an acute blood-pressure rise 
produced by stressful mental arithmetic and by a verbal sugges- 
tion of strenuous muscular exercise in a nor tensive subject 
During the verbal suggestion of exercise the subject was asked to 

close his eyes and to imagine that he was riding a bicycle uphill for 10- 

minutes. Further details in text. 
c.0.=cardiac output. T.P.R.=total peripheral vascular resistance. 

B.P.=blood-pressure; (dotted line=mean blood-pressure). R.R.= 

renal vascular resistance. E.R.R.=extrarenal vascular resistance 

1 1 
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rr ). Forearm-res.=forearm vascular resistance. 
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same time there 
was vasoconstric- 
tion in the kid- 
kidneys, evidenced by a rise of renal resistance from 
6500 to 14,700 dynes. A drop in the forearm skin tem- 
perature while the blood-pressure was rising indicated 
vasoconstriction in this vascular area; but a rise in blood- 
flow through the forearm from 2:5 to 17:5 ml. per 100 ml. 
forearm per min. indicated vasodilation in the muscle. 
Extrarenal vascular resistance (calculated from the differ- 
ence between the reciprocal values of total peripheral 
vascular resistance [T.P.R.] and renal resistance) also 
diminished but to a much smaller extent than the part of 
it contributed by muscle. This is also evident in the rise 
of the extrarenal-resistance/muscle-resistance ratio from 
42 to 132. From these results it is clear that some other 
part of the extrarenal vascular area does not take part in 
the vasodilation or may even contract. After cessation of 
the stimulus the blood-pressure and the other investigated 
hemodynamic functions returned promptly to control 
levels. 

A type-11 hemodynamic response in a normotensive 
subject following immersion of one leg in cold water 
(4°C) for 2 minutes is shown in fig. 2. The blood- 
pressure rise was obviously produced by a rise of T.P.R. 
while cardiac output decreased slightly. However, the 
detailed hemodynamic changes were analogous in 
quality, and of similar duration, to those of the previous 
subject: there was vasoconstriction in the kidneys and 
skin and vasodilatation in muscle, while a rise of extrarenal 


sion of right leg in cold water (4°C) for2 
minutes in a normotensive subject. 





* Hereafter abbreviated as “‘ dynes ”’. 
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resistance indicated vasoconstriction in some important 
part of the extrarenal vascular bed other than muscle 
(the extrarenal-resistance/muscle-resistance ratio was 
raised). This suggested splanchnic vasoconstriction, 
which was more directly supported by the slower decline 
of the rose-Bengal disappearance curve after the same 
pressor stimuli in later experiments. Further, in two 
patients with colostomy the same pressor stimuli were 
found to reduce the temperature of the exposed intestinal 
mucosa. 

Fig. 3 summarises the hemodynamic effects of the 
pressor stimuli studied (mental stress and cold) in our 
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Fig. 3—Summary of hemodynamic changes induced by pressor 

Stimuli in all nor tensive subjects. 

Skin resistances were studied in a separate investigation; so only 
the resulting qualitative change in the whole group is indicated by 
arrow. On the right, the qualitative changes of regional vascular 
resistances during muscular exercise (as known from the literature 
and our own investigation) are indicated by arrows. 

The Statistical significance was evaluated by Student’s t test. 
Owing to the small number of subjects and the scatter, P did not 
teach Statistical significance in some of the subgroups. However, 
if calculated for all subjects without subdivision into subgroups, R.R. 
and E.R.R./forearm-resistance changed significantly during pressor 
stimuli. The trend of change is the same and is clearly visible 
in all the subgroups. 





normotensives. The subdivision is into three arbitrary 
groups corresponding to the three types of hemodynamic 
response mentioned above. The heavy lines indicate the 
direction and magnitude of the average change of each of 
the functions investigated. In all three groups the pressor 
stimulus evidently induced vasoconstriction in skin and 
kidneys, with vasodilatation in muscle. The changes in 
extrarenal vascular resistance differed in the three groups, 
but we have to remember that the extrarenal area includes, 
besides muscle (where vasodilatation takes place), the 
splanchnic area. The rise in the extrarenal-resistance/ 
muscle-resistance ratio, together with the more direct 
evidence already mentioned, suggests splanchnic vaso- 
constriction in all three groups. Thus the responses in 
the various vascular areas are of the same kind in all 
three groups; but in degree they are differently distri- 
buted. In responses of type I (the usual reaction to mental 
stress) vasodilatation in muscle prevails over vasocon- 
striction in the kidneys, splanchnic area, skin, and 
possibly other areas; and consequently T.P.R. tends to 
fall. In responses of types 11 and 111 (the usual reactions 
to cold) the vasoconstriction prevails over muscular 
vasodilatation, and T.P.R. rises. (In fig. 3, type III is 
represented by only one subject.) Evidently the degree 
of visceral vasoconstriction increases with the strength 
of the stimulus. Cardiac output rises where T.P.R. falls; 
but it also rises where, because of perfect balance between 
the vasoconstrictor and vasodilator components of the 
response, T.P.R. does not change. This suggests that the 
higher cardiac output is not the result of a lower T.P.R. 
but is an integral part of the hemodynamic response to 
pressor stimuli. It has been observed even where, 
because vasoconstriction slightly prevailed over vaso- 
dilatation, T.P.R. was a little raised (type 11). Only when 
T.P.R. rose by 20°% or more did cardiac output fall. Such 
a fall was seen in subjects who had perfectly normal 
hearts capable of overcoming far more than the 20°% 
increase in T.P.R.; so the idea that the fall in cardiac 
output is caused by failure of the myocardium can be 
dismissed. Similar observations have been made by 
others studying changes of cardiac output as related to 
the changes of T.P.R. (Warren and Stead 1947, Aviado 
et al. 1950, Fejfar and Brod 1954, Sarnoff 1958) and can 
be explained partly by reflex actions. 

Under our experimental conditions the response to 
the pressor test in our normotensive subjects disappeared 
in an average of 7:3 minutes after cessation of the 
stimulus. 


Mechanism and Biological Significance of the 
Pressor Reactions 

The efferent vasoconstrictor pathway of this reaction 
lies, unquestionably, in the sympathetic nervous system: 
it is possible to prevent the emotional vasoconstriction 
in the kidneys with dibenamine (Brod et al. 1954). But 
the vasodilator mechanism in muscle is less certain. 
Emotional vasodilatation can be induced in a sympathec- 
tomised forearm (Barcroft et al. 1958); and this, together 
with the fact that vasodilatation lessens or disappears 
after adrenalectomy, points to its being mediated by 
circulating adrenaline. However, atropinisation of the 
forearm usually diminishes vasodilatation (Hejl and Brod 
1959, Blair et al. 1959), and this suggests that at least 
part of the vasodilatation is mediated by cholinergic 
fibres. 

A hemodynamic response consisting of an increase of 
cardiac output, vasoconstriction in the kidneys, splanchnic 
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blood—vaso- 
constriction in 
the skin and 
viscera, vaso- 
dilatation in muscle—were induced by Eliasson et al. 
(1951), in anezsthetised cats and dogs, by electrical 
stimulation of a large area of the hypothalamus. In 
unanesthetised cats, in which electrodes had been 
implanted into certain areas of the hypothalamus, electrical 
stimulation resulted in a typical rage reaction, in addition 
to the hemodynamic changes (Abrahams and Hilton 
1958). Stimulation with a current of lower intensity 
induced, besides the hemodynamic changes, movements 
of head, eyes, and ears, recalling the “‘ orientation reflex ” 
of Pavlov (1927)—the search for danger and threat. Such 
an orientation reflex is always associated with a transient 
rise of blood-pressure, lasting some 15-20 seconds, and 
a fleeting vasoconstriction in the skin but not in the 
muscles of the limbs (Madlafousek 1957). Here again 
the rise in blood-pressure is obviously connect2zd with a 
shift of blood to muscle. 

This striking similarity between the circulatory 
responses to strenuous muscular action, to its verbal 
suggestion, to emotional stress, to rage, and to an orienta- 
tion reflex suggests a common denominator. This, I 
submit, is to be found in strenuous muscular exercise. 

What is the actual significance of emotional stress? It 
is a psychological consequence of danger—of a threat. 
Self-preservation may require violent muscular action: 
an animal or a child will usually defend itself against a 
real or imagined danger by fight or flight. In adult human 
beings, we may suppose, the vegetative component of 
this reaction is preserved, even when social restraints 


Fig. 4—Hzmodynamic changes during blood- 
pressure rise induced by stressful mental 
arithmetic in a hypertensive patient. 





+ According to our experience there is always cutaneous vaso- 
constriction at the start of muscular exercise. With continuing 
exercise, especially if severe, this gives way to vasodilatation, 
perhaps associated with thermoregulation (Fencl et al. 1959). 
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Pressor 
Reaction in 
Hypertensives 

A response 
mental stress, 
typical of our 
twelve hyper- 
tensives, is 
shown in fig. 4. 
The 4 minutes’ 
mental arith- 
metic raised 
both systolic 
and diastolic 
blood-press- 
ures by almost 
50 mm. Hg; 
and 40 minutes 
later the 
pressure was still above its initial level. The rise was due 
to an increase in T.P.R. from 1900. to 2800 dynes, while 
cardiac output showed a small decrease. Renal resistance 
rose from 18,000 to 26,000 dynes, and after 30 minutes 
it was still above its initial level. A slight fall in skin 
temperature despite the raised blood-pressure indicated 
vasoconstriction in the skin. The rise in extrarenal 
vascular resistance was again suggestive of splanchnic 
vasoconstriction, in view of the increased extrarenal- 
resistance/muscle-resistance ratio and the fact that muscle 
blood-flow more than doubled while muscle resistance 
fell. 

Fig. 5 summarises our data for hypertensives—most 
of them in the early stage of the disease and none showing 
signs of heart-failure. (The subdivision into three groups 
is the same as in fig. 3.) In quality their response does 
not differ appreciably from that of normotensives: it 
consists in visceral and cutaneous vasoconstriction with 
muscular vasodilatation, and the behaviour of the cardiac 
output depends, as in normotensives, on the changes in 
T.P.R. But the reaction lasts much longer. In those tests 
in which the baseline was eventually regained, its average 
duration was 29 minutes, and in three the blood-pressure 
was still raised when the test ended some 30-45 minutes 
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Fig. 5—Summary of hzmodynamic changes 
induced by pressor stimuli in all hypertensive 
subjects. 
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after cessation of the stimulus. Thus the course of the 
reaction differs substantially in normotensive and hyper- 
tensive subjects. 

The response differs also in quantity (fig. 6). Renal 
vasoconstriction is greater in the hypertensives, while 
muscular vasodilatation (decrease in muscular vascular 
resistance) appears to be less—though this difference was 
not statistically significant. The hypertensive obviously 
responds to pressor stimuli by an exaggerated visceral 
vasoconstriction which is not balanced by a corresponding 
muscular vasodilatation. The fact that vasoconstriction 
prevails explains why, in hypertensives, responses of 
types II and III are commoner than responses of type I 
(Hejl 1957); but, as there is no basic qualitative difference 
between the reaction patterns, they cannot be sharply 
distinguished. Thus the claims of Wolf and Wolff (1951) 
that normotensives raise their blood-pressure by increas- 
ing cardiac output, whereas hypertensives do it by a rise 
of T.P.R., were only partly substantiated by our work. 

The average systolic/diastolic rise in blood-pressure 
following immersion of one leg into cold water was 
11:2/11:°0 mm. Hg compared with 18-8/15-5 in hyper- 
tensives (Brod et al. 1954). This points to an abnormal 
relation, in hypertensives, between cardiac output and 
T.P.R. In the type-I response cardiac output increases 
more than can be accounted for by the fall in T.p.R. In 
types 11 and 111 the rise in T.P.R. does not inhibit the rise in 
cardiac output as efficiently as it does in normal subjects. 

Further, Malkova (1952) has drawn attention to the 
clinically well-known fact that in hypertensives a rise in 
blood-pressure can be induced with much smaller 
stimuli than are needed in normotensives. 


Resting Hemodynamics in Hypertensives 
The regional distribution of vascular resistance while 
at rest has been investigated in 31 normal subjects and 


in 55 patients with essential hypertension (mostly in its 
early stages). Fig. 7 shows that, compared with the 
normals (set at 100%), the hypertensives have higher 
resistances in the renal, splanchnic, and cutaneous areas, 
while their muscle resistance is lower. Thus in resting 
hypertensives blood is shifted from the viscera and skin 
to muscle, just as it is in normotensives under emotional 
stress or (at first) during severe muscular exertion. 

A similar conclusion about the character of the hemo- 
dynamic change underlying essential hypertension was 
reached in a previous study (Brod and Fencl 1957) on 
the diurnal hemodynamic rhythm in normotensives and 
hypertensives. In normotensives the mean _ blood- 
pressure changes very little between night and day: 
whenever cardiac output rises, the increased blood-supply 
is accommodated by an expanding vascular bed (not only 
in muscle but also in the kidneys and possibly in other 
tissues) and normal pressure is quickly restored on 
cessation of exercise or of emotional stress. (In kidneys 
and skin a period of hyperemia often follows vasocon- 
striction [Brod et al. 1954a and b].) In hypertensives, 
on the other hand, the mean blood-pressure tends to rise 
in the morning. The vascular bed in the kidneys and 
some extrarenal area—possibly splanchnic—constricts, 
and T.P.R. therefore increases. If this increase is large, 
the rise of cardiac output usually accompanying transition 
from night inactivity to day activity is replaced by a fall. 

Thus the hemodynamics of an acute pressor reaction 
in normotensives resemble in all respects the hemo- 
dynamics of hypertensives at rest. 


Pathogenesis of Essential Hypertension 
All the above experimental data depend, of course, on 
the accuracy of the methods used, particularly of the 
method for estimation of skin blood-flow, which is 
crucial to the assessment of muscle blood-flow. The 
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Fig. 6.—Comparison of magnitude and duration of the hemodynamic 
changes produced by mental stress (mental arithmetic) in normo- 
tensives (N) and hypertensives (H). 

f There are no differences between normotensives and hyperten- 
Sives in the behaviour of C.0., T.P.R. and E.R.R. The difference in R.R. 
reached statistical significance; that in muscle resistance indicated a 
trend towards less vasodilation in hypertensives, without attaining 
Statistical significance. The columns on the right indicate differences 
in duration of the reaction. 


Fig. 7—Comparison of the hemodynamics of hypertensives at rest 
with type-II pressor reaction in normotensives and with the 
resp to str exercise. 

The dotted line, indicates the basis for comparison (resting 
hemodynamics of healthy normotensives in line 1 and control 
resting values of the investigated subjects in lines 2 and 3). 

In the studies of pressor reaction changes of total forearm resist- 
ance are indicated. As the skin resistance has an increasing trend, the 
true decrease of vascular resistance in muscles is greater than indica- 
ted. The arrow in place of splanchnic resistance indicates the 
direction of its change assessed from changes of E.R.R. 

This figure was constructed from the data of the first investigated 
series of 12 normotensives and 15 hypertensives. The data for the 
larger series fit in well with those for the earlier part of the investi- 
gation. 
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method used in the above work is, however, probably the 
best available at present. If correct, then the rise of 
blood-pressure in essential hypertension, at any rate 
in the early stages, can accordingly be explained by 
the hypertensive being in a state of more or less permanent 
readiness for muscular action. This explanation differs 
from previous ones in that essential hypertension is 
not regarded as something newly acquired but simply 
as the result of disturbed regulation of one of the 
fundamental hemodynamic responses of the organism. 
On this basis we need not be surprised that the distinction 
between normal and hypertensive states is not sharp or 
that in early hypertension no anatomical charges are 
encountered anywhere in the body. 

To discover why regulation of this fundamental reaction 
is disturbed, much further work will have to be done. 
When studying pressor responses repeatedly in the same 
person, we (Brod et al. 1954c) were struck by the way 
their course sometimes changed when the tests were 
carried out in adverse circumstances: for example, the 
response might be exaggerated or protracted if the subject 
was troubled by the illness of a relative or by a recent 
quarrel with a colleague. In the causation of essential 
hypertension, accumulation of adverse environmental 
factors—stress and traumatic events—has often been 
indicted (Kammerer and Molitor 1917, Schulze and 
Schwab 1936, Ehrstrom 1945, Lang 1950, Mijasnikov 
1954, Brod et al. 1954c); and we may reasonably suppose 
that if these factors are perpetually provoking hemo- 
dynamic reactions, the normalising restorative mechan- 
isms will eventually weaken, and the circulatory system 
will become continuously keyed to action. The fact that 
this is no more than an exaggeration of an ordinary 
physiological response explains why only an increase in 
blood-pressure is induced and not some other functional 
disturbance. Differences in the capacity of the regulatory 
mechanisms to stand up to wear and tear would explain 
the familial prevalence of the disease. 

Where, exactly, the regulatory mechanisms are dis- 
turbed we do not yet know. Several clues (electro- 
encephalographic and pharmacological, for instance) point 
to the central nervous system; but, before reaching any 
conclusions we shall have to exclude possible changes in 
the effector organ—i.e., in the response of the smooth 
muscle of the blood-vessels. When this question is 
settled, when the role of pressor substances of renal and 
other origin is clarified, and when we gain more under- 
standing of the metabolic aspects of hypertension— 
then only can we hope for a solution of this part of our 
problem. 


Summary 

During acute blood-pressure rises following emotional 
or cold stimuli, blood is shifted from the kidneys, 
splanchnic area, and skin to muscle. The changes of 
the total peripheral vascular resistance depend on the 
balance of the vasoconstrictor (viscera, skin) and vaso- 
dilator (muscle) components of this reaction. A rise of 
cardiac output is an integral part of the pressor reaction, 
and is superseded by a fall only in those instances 
where total peripheral vascular resistance rose markedly 
through a preponderance of visceral vasoconstriction 
over muscle vasodilatation. 

The changes in regional hemodynamics are analogous 
to those accompanying severe muscular exercise. They 
can also be produced by verbal suggestion of muscular 
exercise. It is suggested that preparation for severe 


muscular exercise is the common denominator of this 
hzmodynamic response. 

In essential hypertension the resting regional hemo- 
dynamics are analogous to those of the acute pressor 
reaction with a preponderance of visceral (and skin) 
vasoconstrictor components over muscular vasodilatation, 
It is suggested that essential hypertension is due to a 
disturbed regulation of this basic hemodynamic reaction 
preparing the organism for muscular action. 
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CELL-DIVISION IN CARCINOMA 
DURING RADIOTHERAPY 
A CRITERION OF RESPONSE TO TREATMENT 
N. B. ATKIN 
M.B. Cantab., D.M.R.T. 
OF THE DEPARTMENT OF CANCER RESEARCH, 
MOUNT VERNON HOSPITAL, NORTHWOOD, MIDDLESEX 
ABNORMAL mitosis is a striking feature of growing 
tissues that have received irradiation, and many of the 
cells succumb when they attempt to divide. In the course 
of cytological studies on biopsy material from cases of 
cervical cancer undergoing radiotherapy, I have found 
that one week after the first radium treatment mitoses are 
often numerous, but that many are grossly abnormal. 
Furthermore, the absence in most cases of the later stages 


abstract of 





of division (anaphases and telophases) indicates that most 
if not all of the cells entering mitosis at this time are 
incapable of completing division. In this paper, I wish 
to show that the presence of normal anaphases and telo- 
phases one week after the beginning of treatment is 
usually associated with poor local response to treatment. 
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Materials and Methods 

All patients received an initial radium treatment by a 
modified Stockholm technique (one 50 mg. intrauterine 
tube and two 30 or 20 mg. intravaginal ovoids, in situ for 
22 hours), followed in most cases by two further radium 
insertions (on day 7, and either day 14 or day 21); in a few 
cases the initial radium treatment was followed by external 
irradiation from a ®°Co source or a 4 MeV linear accelerator 
to the whole of the pelvis. Biopsy material was obtained 
under anesthesia, in most cases immediately before the 
second radium insertion. No effort was made to cut deeply 
into the tissues ; usually, superficial tissue from the growing 
edge was removed by punch-biopsy forceps. 

After overnight fixation in 1/3 acetic alcohol, a piece of tissue 
about 2 mm. in diameter was placed on a slide, and covered by 
a drop of acetic orcein (G. T. Gurr, Ltd.). It was broken up 
by tapping with a flat-ended metal rod, the material being 
spread out to correspond to the area of the cover-slip (1/, x 7/, 
in.) which was then applied. The preparation was sealed with 
a mixture of equal parts paraffin wax and Canada balsam, 
applied with a hot wire. Some disintegration of the tissue was 
inevitable during the preparation, but large clumps of cells 
remained, together with a number of free cells, or nuclei more 
or less devoid of cytoplasm. No difficulty was experienced in 
distinguishing tumour cells from normal cells in mitosis, the 
latter being found in fibrous or necrotic areas and generally 
being smaller. Two slides were routinely scanned, using a 
10x objective; clumps of tumour cells were examined for the 
presence of dividing cells with a 40 x objective. 

Results 

One week after the first treatment, the changes known 
to occur after irradiation were seen in varying degree— 
namely, cellular enlargement, increase in necrosis, 
decrease in normal mitoses, and the appearance of 
abnormal mitoses. The frequency of mitoses varied 
widely in different cases, and bore no obvious relation to 
the response to treatment. Abnormal metaphases having 
scattered or degenerating chromosomes or chromosome- 
fragments were seen in nearly every specimen, irrespective 
of the response. However, the presence of normal 
anaphases and telophases was clearly correlated with a poor 
response to radiotherapy, since, in 11 out of 13 cases in 
which they were found, either the tumour failed to regress 


TABLE I--RELATION BETWEEN PRESENCE OF NORMAL ANAPHASES AND 
TELOPHASES ONE WEEK AFTER FIRST TREATMENT AND SUBSEQUENT 
LOCAL RECURRENCE 








No local Local 
_ recurrence recurrence Total 
(no. of cases) (no. of cases) 
Normal anaphases or telo- | 
phases absent a ca 106 (91%) 11 (9%) 117 
Normal anaphases and telo- 
phases present sa 2 (15%) 11 (85%) 13 





or there was an early local recurrence (within eight months) 
(table 1). Brief details of these cases are given in table 11. 

The minimum period of follow-up of the cases in this study 
was nine months, the mean being 24:2 months. Local recur- 
rences developed in 11 cases in which normal anaphases and 
telophases were absent (table 1); in only 4 of these cases, 
however, was the recurrence manifest within eight months of 
treatment. A correct forecast of the early outcome of treatment 
—i.e., up to eight months—was thus provided in 124 of the 
130 cases (95%). 

When normal anaphases and telophases were present never 
less than 6, and often more, were found on two slides routinely 
examined. Abnormal anaphases and telophases (with chromo- 
some fragments or bridges) were usually present as well, but 
were seldom found when the corresponding normal figures 


were absent. 
Discussion 


Ideally, it should be possible to determine the radio- 
sensitivity of a tumour before treatment. Failing this, it 
would be of value to be able to predict the ultimate 
response from the nature of the changes that take place in 
the tumour soon after the beginning of treatment. No 
morphological or cytochemical feature of the untreated 
tumour has yet been found that provides a sure guide to 
the radiosensitivity of carcinoma of the cervix, although 
certain features of the normal epithelial cells, desquamated 
from mucosa in the neighbourhood of the tumour, may 
indicate whether it is likely to respond to irradiation 
(Graham and Graham 1956). The histological appear- 
ances of squamous-cell tumours are of little value in 
predicting the outcome of treatment (Warren et al. 1939, 
Merrill 1958). However, Gliicksmann and Cherry (1956) 
have found that adenoacanthomata of the cervix frequently 
respond poorly. 
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(4 MeV linear accelerator) to 
whole pelvis 





TABLE II 
| | 
~~ on Stage Histological diagnosis | Treatment * Subsequent course 
1 50 Iv__| Adenoacanthoma (undiff.) One Stk. followed by p.x.R. to | Failed to regress 
whole pelvis (5000r) 
2 40 I Adenoacanthoma (undiff.) 3 Stk. +D.x.R. to parametria | 3 mos.: cervix still firm. 8 mos.: extensive local 
| | | recurrence 
3 59 II Adenoacanthoma (undiff.) 3 Stk.+D.x.R. to parametria At end of treatment, tumour was little changed. 
|  2%/, mos. later, active tumour at primary site 
4 {| 52 | II Squamous cell (mod. well-diff.) 3 Stk.+D.x.R. to parametria 3 mos.: local recurrence proved by biopsy 
5 | 42 I Squamous cell (undiff.) 3 Stk. 7 mos.: local recurrence, proved by biopsy 
6 38 | I | Squamous cell (mod. well-diff.) 3 Stk. 3 mos.: local recurrence, confirmed at operation 
7 | 34 | wt | Adenoacanthoma (largely undiff.) 3 Stk. Poor immediate response. Positive biopsy from 
| | cervix at 3 mos, 
8 43 | IV Squamous cell (undiff.) 1 Stk. followed by irradiation | 3*/, mos.: positive biopsy from ulcer on cervix 
} | (4 MeV linear accelerator) to 
pelvis 
9 | 4 | I | Squamous cell (mod. well-diff. | 3 Stk. 2'/, mos.: Wertheim’s hysterectomy (poorly diff. 
| | with anaplastic areas) ——— cell carcinoma in post. fornix and 
| j adjacent cervix) 
10 | 39 | 1 | Squamous cell (undiff.) 3 Stk. 4 mos.: local recurrence, confirmed at operation 
m1 Squamous cell (undiff.) 1 Stk. followed by irradiation | 4 mos.: died; active tumour present in cervix 
| 
> 


Stk. =Stockholm radium insertion. D.x.R.=deep X ray. Undiff.=undifferentiated. Well-diff. =well-differentiated. 
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Fig. 1—Clump of tumour cells with several abnormal divisions 
(x 560.) 


Several studies have been made of the changes seen in 
serial biopsies during radiotherapy for carcinoma of the 
cervix. Besides throwing light on the sequence of events 

‘in tumours following irradiation, these studies have in 
some instances provided the basis for methods of predict- 
ing the effectiveness of treatment. In a review of currently 
available “radiosensitivity tests’, Merrill (1958) has 
indicated the limitations that may restrict their usefulness ; 
for instance, biopsies may not be representative of the 
tumour as a whole, and owing to the presence of a strong 
subjective factor in the assessment of some criteria, the 
results obtained by one group of workers may not be 
repeatable by a different group. Many workers found that 
a decrease in normal mitoses and increase in abnormal 
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Fig. 2—Normal telophase (left) and anaphase, case 8. (< 750.) 


mitoses followed irradiation (Dustin 1927, and Meigs 
Parker 1930, Frola 1933, Warren et al. 1939, Gliicksmann 
and Way 1948, Kistner and Hertig 1951. A critical study 
of mitotic abnormalities is probably not possible in the 
sectional material used by these workers. 

The presence of normal anaphases and _ telophases 
appears to be a clear indication that response to therapy 
has been slight, since an important effect of radiation on 
living cells is the destruction of their proliferative capacity 
(Gray 1959), Normal anaphases or telophases were 
never found in biopsies taken on day 14 or day 21, even 
when they had been present on day 7. It may be, there- 
fore, that the time at which normal divisions are found in 
resistant tumours is rather critical. It would be worth 
determining whether in resistant tumours at otlier sites, 
treated by different radiotherapeutic techniques, normal 
cell division is also present at about the stage when a third 
of the treatment has been given. 

The amount of necrosis in a specimen was not clearly 
correlated with the response, although resistant tumours 
on the whole showed less necrosis than those that res- 
ponded. This is a feature that may be expected to vary in 
different parts of the same tumour. In case 11, there was 
much necrotic tissue in the specimen: nevertheless, in 
several of the relatively small clumps of tumour cells 
present, normal anaphases or telophases were found. 
Similarly, the total number of cells in mitosis was not 
obviously correlated with the radiosensitivity, nor was the 
degree of enlargement of the interphase nuclei. Although 
normal mitoses were present in resistant cases, abnormal 
forms usually still predominated. For instance, in case 1, 
which clinically showed a very poor response to treatment, 
a count of 1000 tumour cells revealed 13 prophases, 36 
metaphases, 6 anaphases, and 8 telophases: clearly in this 
tumour there were numerous metaphases, many of which 
were seen to be abnormal. In spite of this cytological 
evidence of radiation damage, the presence of the later 
division stages, most of which were normal, indicated that 
some of the tumour cells were able to divide normally. 
Nuclear enlargement is hard to evaluate. Micro- 
spectrophotometric estimations of D.N.A. content of a 
small series of cervical carcinomata undergoing radio- 
therapy have, however, helped to throw some light on the 
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Fig. 3—Normal anaphase, case 11. (< 750.) 

(Acetic orcein “ squash ” preparations of biopsy material obtained 
one week after the first radium insertion. Fig. 1 from a tumour that 
showed a good local response; figs. 2 and 3 from tumours that 
recurred locally.) 
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nuclear changes that occur during treatment (Richards and 
Atkin 1959). In case 1, a patient with an adenoacanthoma 
of the cervix, they provide a clue to the presence of many 
abnormal metaphases and to some nuclear enlargement, 
although a few of the cells were apparently able to divide 
normally: the D.N.A. data suggest that there was a selection 
of radioresistant elements having a triploid D.N.A. content 
from what was originally a mixed population. 

The findings reported here have been related to the 
response of the primary tumour only. Although it may not 
indicate those cases that will fail through inability of the 
treatment to deal with extension of the tumour, the 
presence of normal anaphases and telophases may never- 
theless provide an early indication of a poor local response 
to treatment. 

Summary 

Using a “‘ squash ” technique, biopsy material from 130 
cases of carcinoma of the cervix, obtained one week after 
the first radium treatment, has been examined for the 
presence of cells in mitosis. 

Prophases and metaphases were usually present but 
normal anaphases and telophases were noted in only 10% 
of the cases. 

The presence of normal anaphases and telophases 
correlated well with local recurrence of the tumour within 
eight months of treatment (in 11 out of 13 cases). 

I am grateful to Prof. B. W. Windeyer for his help and encourage- 
ment, and to the radiotherapeutic and gynzcological staff of Mount 
Vernon Hospital, who kindly provided the material used in this study. 
Thanks are also due to Mr. D. Doxey and to Miss A. J. Ross for their 
technical assistance. This work was supported by a grant from the 
British Empire Cancer Campaign. 
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REPEATED minute pulmonary embolism is a recognised 
cause of “‘ idiopathic ” or ‘‘ primary ” pulmonary hyper- 
tension. Such small pulmonary emboli are often symptom- 
less, and these repeated silent emboli may insidiously 
obliterate the pulmonary vascular bed and thus build up 
the pulmonary arteriolar resistance to produce irreversible 
right ventricular failure. 

In the absence of overt signs of pulmonary embolism 
or infarction, treatment with anticoagulant drugs is often 





Fig. 1—Chest X-ray before treatment. 
The pulmonary artery is enlarged; the peripheral vessels are 
unremarkable. 





not considered. Their use, however, may be followed by a 
gratifying result, as is illustrated by the following case- 
report of a young woman who presented with obliterative 
pulmonary hypertension of unknown cause (“‘ idiopathic 
pulmonary hypertension ”’). 


Case-report 

A married woman, aged 32, was delivered of her first child 
by forceps after a long labour in February, 1957. The puer- 
perium was normal in every respect; and in particular there was 
no history of venous thrombosis, leg pain, chest pain, hemop- 
tysis, or any abnormal vaginal discharge. Six months later 
she began to have symptoms, becoming breathless for the 
first time whilst pushing the pram up the hill outside her 
home. During the next five months she had two syncopal 
attacks, each precipitated by exertion. 

When admitted to Hammersmith Hospital on May 5, 1958, 
she had the clinical features of pulmonary hypertension. 
There was no cyanosis or clubbing. An “‘ a ”’ wave 3 cm. above 
the sternal angle could be seen in the venous pulse; the arterial 
pulse was normal. There was slight right ventricular hyper- 
trophy; and on auscultation the second sound in the pulmonary 
area was narrowly split, with the pulmonary element clearly 
accentuated. There was a pulmonary ejection click and a short 
pulmonary systolic murmur. There was no evidence of lung 
disease, mitral valve disease, or an intracardiac shunt due to 
congenital heart-disease. No abnormalities could be found in 
the remainder of the physical examination, which included 
pelvic examination. A radiograph of the chest showed an 
enlarged main pulmonary artery (fig. 1). The cardiogram 
showed right ventricular hypertrophy, with a dominant R 
wave in lead V,R, and T-wave inversion extending across to 
lead V; reminiscent of pulmonary vascular obstruction 
(fig. 2a). 

Other investigations included an erythrocyte-sedimentation 
rate, a full blood count, L.E.-cell preparations, serum-proteins, 
a male-toad test, and 5-hydroxy-indole-acetic-acid excretion. 
All results were within normal limits. 

Cardiac catheterisation (May 16, 1958) (see fig. 3a): pulmonary 
artery pressure, 65/28 mm. Hg (mean 44 mm. Hg); mean 
pulmonary capillary venous pressure, 5 mm. Hg; cardiac 
output, 4-7 litres per min.; pulmonary arteriolar resistance, 
75 units (normal 0-2 units). Inhalation of 100% oxygen 
produced a drop of 20 mm. Hg in the systolic pulmonary 
artery pressure without alteration of the cardiac output; on 

P2 
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Fig. 2—Cardiograms: (A) before treatment with phenindione (March 20, 1958); 


(B) after five months’ treatment (Aug. 6, 1958). 


After treatment the inverted T waves from V, to V; in A have become upright 


and the dominant R wave in lead V,R has reverted to normal. 





withdrawal of 100% oxygen the pressure rose rapidly to the 
former level. Injection of 5 mg. of imidazoline (‘ Priscol ’) 
into the pulmonary artery had no effect on the pulmonary 
artery pressure, although the systemic pressure fell slightly. 
The dye-dilution curves and the blood samples taken did not 
indicate the presence of any intracardiac shunt. 





min. Hg 


40 


20 





18) 
Fig. 3—Pulmonary artery pressure: A, May 16, 1958; B, Nov. 6, 1959. 


Diagnosis 

The data confirmed the presence of precapillary pulmonary 
hypertension due to disease of the arteriolar bed. The absence 
of pulmonary venous hypertension, of an intracardiac shunt, 
and of lung disease suggested an obliterative process. Since 
the patient was a young woman in whom the symptoms 
appeared shortly after childbirth, and since there was nothing 


Vs 





to support a specific form of pulmonary 
arteritis, it was considered that the most 
likely cause was repeated pulmonary micro- 
embolism—probably from the pelvic veins, 
There was no evidence of a puerperal cardio- 
myopathy. The fall in pulmonary resistance 
on 100% oxygen encouraged the belief that 
the pulmonary vascular bed was not irrevers- 
ibly damaged. 





Treatment and Course 

The patient was stabilised on phenindione 
and asked to rest as much as possible at home, 
She was also strongly advised against further 
pregnancies. Prothrombin estimations were 
performed fortnightly, and the prothrombin- 
time was maintained at 2'/,—-3 times normal. 

Over the succeeding months she became symptom-free, 
The clinical signs of pulmonary hypertension gradually 
resolved. Serial cardiograms showed regression of right 
ventricular hypertrophy until, five months after the patient’s 
discharge from hospital, normal ventricular balance was 
restored (fig. 2b). She was readmitted for further assessment 
in November, 1959, after eighteen months of continuous 
anticoagulant therapy. She was now free of all symptoms. 
On physical examination no abnormalities could be detected 
other than a very soft pulmonary ejection systolic murmur. 
The second heart sound was normal. Radiography still 
showed slight dilatation of the main pulmonary artery. 

A second cardiac catheterisation was performed on Nov. 6, 
1959 (fig. 3), and the results are compared below with those 
obtained at the previous investigation: 

May 16, 1958 Nov. 6, 1959 
Pulmonary-artery pressure (mm. 

Hg) ao a .. 65/28 (mean 44) 40/20 (mean 28) 
Cardiac output (litres per min.) 4:7 5-0 
Pulmonary arteriolar resistance 

(units) .. rae 75 35 

Clearly there had been a very significant drop in pulmonary 
artery pressure and pulmonary arteriolar resistance over the 
eighteen-month period. It was decided to withdraw gradually 
the anticoagulant drug and to keep the patient under very 
close supervision. It was felt that, if no evidence of recurrence 
of pulmonary hypertension appeared over a period of six 
months a further pregnancy would probably not carry risk, 
though anticoagulant cover during and after the puerperium 
would be indicated. Evidence of further thromboembolism 
did, however, appear, as is shown in fig. 4. 

Cardiographs were repeated at monthly intervals. The 
graph obtained five months after the suspen- 
sion of therapy was clearly abnormal, the T 



















































































ANTICOAGULANT ANTICOAGULANT waves in leads V, and V, being diphasic. At 

SUSPENDED RECOMMENCED six months there was T-wave inversion in 

| leads V, and V,, and restabilisation on phenin- 
Asymptomatic Asymptomatic Asymptomatic dione was commenced. ; 

r =r ~ A month later T wave inversion had extended 
one 4cm.‘a’ wave ' across to lead V,, and on examination there 
pense dl endenmaiel Came poten was now a 4 cm. “a” wave in the jugular 
PAP. 40 4th.heart Sounds venous pulse and a fourth heart sound was 

20 sound clearly audible at the left sternal edge. There- 
Normal Diphasic Inverted Inverted after there was gradual improvement until, 
V2.V3 T waves Twaves Twaves Normal three months after the anticoagulant drug was 
V2.V3 V2.V3 V2V4 V2 V4 recommenced, no abnormality could be found 
eee amie. ama ae on physical examination and the electro- 
as ean age cardiogram was once more normal. The 
ai = eS patient had remained completely symptom- 
* — free throughout. It was decided to continue 
V2 V2 V3 V3 V2 . . 7 
anticoagulant therapy indefinitely. 
PHENINDIONE NO PHENINDIONE : 
a 1 1 1 n n a Discussion 
. . ° Mo ie s ’ - The abrupt onset of symptoms in a pre- 


Fig. 4—Clinical course after suspension of phenindione treatment. 


P.A.P.=pulmonary artery pressure. 
P,=pulmonary element of the second sound. 


viously symptom-free woman and _ the 
regression of the pulmonary hypertension 
which accompanied treatment suggest that 
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this was of recent onset. As regards etiology, the differ- 
ential diagnosis lay between ‘“‘ idiopathic’ pulmonary 
hypertension and that produced by multiple silent 
pulmonary emboli. Other causes of recent onset of 
pulmonary hypertension were eliminated in this case 
clinically and by investigation. 


Dexter (1957) has suggested that primary (or idiopathic) 
pulmonary hypertension should not be diagnosed during 
life as this implies therapeutic nihilism, and that all 
patients with pulmonary hypertension of undetermined 
cause should be treated as though they had recurrent 
emboli. He took the view that until necropsy has been 
performed recurrent pulmonary embolism could not 
be excluded—a view which we would support. There 
is, however, little doubt that our patient had thrombo- 
embolic pulmonary hypertension. The history is a 
classical one. Symptoms developed six months after a 
pregnancy. The long labour with a forceps delivery 
points to the pelvic veins as the source of the emboli, 
particularly as leg-vein thromboses were not noted. The 
favourable response to therapy makes unlikely, but does 
not completely rule out, the possibility of true “ idio- 
pathic pulmonary hypertension ”. A sustained reduction 
of pulmonary artery pressure has never been described 
with any form of treatment in a proven case of idiopathic 
pulmonary hypertension. The course is apparently 
always downhill and is modified only by the treatment of 
the inevitable right ventricular failure. 


In our case it is most unlikely that recovery was spon- 
taneous and unrelated to treatment, particularly as the 
physical signs of pulmonary hypertension and the electro- 
cardiographic evidence of right ventricular strain returned 
after the suspension of anticoagulant therapy, and 
disappeared when this treatment was resumed. In the 
natural history of the disorder patients are commonly 
symptom-free until the pulmonary vessels are severely 
damaged. Symptoms occur relatively late, often at a 
level of pulmonary artery pressure much lower than is 
found, for example, in the Eisenmenger complex (Wood 
1956); and once symptoms do develop the outlook is 
consistently bad (Owen et al. 1953). We infer that anti- 
coagulant therapy in our patient cut short the extension 
of venous thrombosis in the pelvis, prevented further 
embolism, and promoted recanalisation of the already 
occluded pulmonary and pelvic vessels. Sevitt and 
Gallagher (1959), Honey and Truelove (1957), and 
many others have shown that phenindione effectively 
prevents venous thrombosis and pulmonary emboli, 
whilst Kubik and Payling Wright (1950) demon- 
strated that coumarin compounds speed the resorption 
of thrombi and the recanalisation, of vessels in 
rabbits. 


There have been very few reported cases in which 
patients with established thromboembolic pulmonary 
hypertension recovered. 


Two were recorded by Wood (1956). One patient was 
cured by long-continued anticoagulant treatment and strict 
bed rest after having been in right ventricular failure, the 
final cardiac catheterisation figures showing that the pulmonary 
resistance had been restored to normal. In the second case 
the pulmonary artery pressure fell significantly, although not 
to normal. Dexter (1957) cited a case in which anticoagulants 
were given for two months. The patient had an impressive 
Clinical improvement and remained active for seven years, 
though subsequent catheterisation did not show any fall in the 
pulmonary artery pressure. 


Burchell et al. (1950) showed that inhalation of 100% 
oxygen will cause dilatation of the pulmonary arterioles. 
In our patient the pulmonary artery pressure fell whilst 
100% oxygen was inhaled and returned promptly to the 
previous level when it was withdrawn, the fall in pressure 
being unaccompanied by a fall in output. The vessels 
therefore were still capable of dilatation. It has been 
established that in certain types of “idiopathic pul- 
monary hypertension ” there is active vasoconstriction 
which can be temporarily reversed. Dresdale et al. 
(1951) produced significant falls in pulmonary artery 
pressure by direct injections of imidazoline into the 
pulmonary artery, the cardiac output either rising or 
remaining steady, and Wood (1956) did likewise using 
acetylcholine. Although Daley (1957) was unable to 
demonstrate generalised pulmonary vasoconstriction after 
localised pulmonary embolism Price et al. (1955), from a 
series of well-devised experiments in dogs, claimed that 
intense constriction of the lung vessels results from acute 
miliary pulmonary embolism and that this is neurogenic 
in origin, mediated by the sympathetic. 


It has not been possible to lower the pulmonary artery 
pressure of patients with congenital pulmonary hyper- 
tension and reversed shunt after the age of 5 years with 
any of the agents cited above (Wood 1958), the inference 
being that in these cases the pulmonary vessels have 
become so damaged that dilatation is no longer possible. 
Hence the fall in pressure in our patient indicated the 
presence of some potentially reversible vasoconstriction 
and was a good prognostic feature, which was sub- 
sequently confirmed by the response to treatment. 


The recurrence of symptomless thromboembolic 
pulmonary hypertension some time after the cessation 
of a long course of effective anticoagulant treatment which 
had been accompanied by a very satisfactory hzemo- 
dynamic response has not previously been recorded. 
Such continuing small-vein thromboses with repeated 
minute pulmonary embolism may well be the under- 
lying cause in a significant proportion of cases of pul- 
monary hypertension otherwise termed “ idiopathic ” 
or “ primary ”’. 

Summary 


In a case of established thromboembolic pulmonary 
hypertension a very satisfactory symptomatic and hemo- 
dynamic response was produced by long-term anti- 
coagulant therapy. 


Five months after the cessation of therapy the signs of 
pulmonary hypertension reappeared, though the patient 
remained symptom-free; these signs disappeared when 
anticoagulant therapy was reinstituted. 


Before treatment was begun, the pressure fell when the 
patient breathed 100% oxygen. 
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NON-TOXIC goitre occurs both endemically and spora- 
dically. The balance of evidence favours the view that 
the endemic form results from iodine deficiency, and the 
investigations of Stanbury et al. (1952), using modern 
techniques, have confirmed this opinion. The cause of 
sporadic non-toxic goitre is still, however, the subject 
of controversy (Lancet 1958, Scottish Medical Journal 
1959). It has always been difficult to explain why some 
members of a community should develop goitre when all 
are taking apparently similar diets. Various etiological 
factors have been suggested, operating either alone or in 
combination, including contaminated water-supplies, 
virus and other infections, and goitrogens or excess calcium 
in the diet. Recently it has become clear that some 
cases of non-toxic goitre are really examples of euthyroid 
Hashimoto’s disease. 

Stanbury et al. (1950, 1957) have shown that goitrous 
cretins may have deficiencies in the enzyme systems of 
the thyroid gland which are necessary for the normal 
synthesis of thyroxine. These observations have been 
extended to cases of sporadic goitre, and, at least in some 
cases, similar factors are operative (Stanbury et al. 1956, 
McGirr et al. 1959). McGirr (1960) has therefore put 
forward the view that dyshormonogenesis may be a 
major factor in this condition, and that iodine deficiency, 
if it is implicated at all in the United Kingdom is more 
likely to play a subsidiary than a principal role. 

In endemic goitre, evidence of iodine deficiency is 
afforded by a raised uptake of radioactive iodine (1**I) 
associated with a normal level of plasma protein-bound 
radioactive iodine (P.B.14I), a normal level of chemical 
protein-bound iodine (P.B.1.), and a low daily urinary 
iodine excretion (Stanbury et al. 1952). These studies 
do not, however, give a complete picture of iodine 
metabolism, and this can be obtained only if, in addition, 
the plasma inorganic iodine (P.1.1.) is estimated. One 
can then calculate the absolute iodine uptake (A.1.U.) by 
the thyroid gland, and see whether a high uptake of 
radioactive iodine is the result of iodine deficiency with a 
rapid turnover of the available iodine, or an incapacity 
of the gland to synthesise fully a normal amount of 
circulating iodine. If low P.1.1. levels are found, iodine 
deficiency is clearly present. 


* In receipt of a grant from the Medical Research Council. 
t Now senior lecturer in the department of materia medica and 
therapeutics, University of Aberdeen. 





By combining all these investigations we have obtained 
a very full picture of total iodine metabolism in twenty-one 
patients with sporadic goitre not due to any known cause, 
in an area free from endemic goitre and (what is even 
more important) one in which iodised salt is rarely used, 
A control group of subjects without goitre and without 
evidence of thyroid disease was investigated by the same 
techniques. 

Methods 

The diagnosis of simple non-toxic goitre was made after 
full clinical and laboratory investigation to exclude, as 
far as possible, known causes of goitre such as thyrotoxi- 
cosis, neoplasm, thyroiditis, and dyshormonogenesis. 

All twenty-one patients were women, and their ages ranged 
from 16 to 59 years (mean 35). Eight (38%) gave a family 
history of goitre. All except three had been born in or near 
Glasgow; one was born in England, one in Czechoslovakia, and 
one in Ireland, but all had been living in the Glasgow area for 
several years. The precipitin test for thyroid autoantibodies 
was negative in all cases. 

Thirteen patients without evidence of endocrine disease were 
chosen as controls. All had normal thyroid function, as judged 
by clinical observation, radioactive-iodine studies, and plasma 
P.B.1. levels. All took their normal diet, but fasted on the day 
of the radioiodine and stable-iodine tests. 

Radioactive iodine was used as the shortlived isotope '**I 
in seventeen of the goitrous cases and eleven of the normal 
subjects, and as “"I in the remainder. The radioactive iodine 
(supplied by the Radiochemical Centre, Amersham) was 
proved to be free from carrier iodine 1*7I. Inaccuracy in the 
thyroid-uptake measurement due to back-scatter radiation 
was eliminated by checking the results with a “‘ phantom” 
thyroid. The thyroid-gland uptake measurements using 
132] and 451] were comparable. 

The rate of clearance of radioactive iodine from the thyroid 
gland was measured according to the method of Myant et al. 
(1949), between 1 and 2!/, hours after the oral administration 
of 25 uC of !**I or 50 uC of 187I, Simultaneous estimation of the 
radioiodine and stable-iodine content of the urine excreted 
over the same period provided data for the estimation of the 
P.I.I. and the A.I.U. by the thyroid gland, using the method of 
Stanley (1949). The p.1.1. (in ug per 100 ml.) was calculated 
from the formula: 

I-urine x ™I (or 1**I)-plasma 
P11. = — 131] (or *])-urine 
where I-urine represents the stable iodine of the urine in 
ug. per 100 ml., 1%I-plasma the radioiodine content of the 
plasma in % of dose per ml. plasma, and !"J-urine the radio- 
iodine content of the urine in % of dose per ml. urine. 

The accuracy of the indirect estimation of P.I.I. was con- 
firmed by direct chemical determination (Richmond et al. 1960) 
in six cases in which it was large enough. The difference 
between the direct and indirect estimate did not exceed 15%. 

The A.1.U. in ug per hour was calculated from the formula: 











A.I.U. = P.1.I. (ug. per ml.) x thyroid clearance of radioiodine | 


(ml. per hr.). 

The renal clearance was calculated in the same way as the 
thyroid clearance, using the urinary excretion instead of the 
thyroid uptake of radioactive iodine. 

The intrathyroid exchangeable iodine (1.£.1.) was estimated 
by the method of Nodine et al. (1957) using an injection of 
10 units of thyroid-stimulating hormone given on the 10th day 











— 


after administration of 75 wC of I. Serum P.B.I. results were | 


obtained with a modified chloric-acid-digestion method 
(Richmond et al. 1960). Urinary iodine was estimated on 
0-5-1-0 ml. aliquots by the same chemical reaction, but without 
prior treatment. The mean recovery of iodine added to urine 
was 99:3% (s.p. + 3:7%). The absence of significant amounts 
of organic iodine in the urine was confirmed by the use of an 
anion-exchange column (Richmond et al. 1960). 


The iodine content of the diet was dssessed from histories | 
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taken by one experienced dietitian, using tables issued by the 
Chilean Iodine Educational Bureau (1952). 


Results 

Thyroid uptake and clearance of radioactive iodine.— 
The radioactive iodine uptake in the group of patients 
with goitre (mean 39-9%) was significantly higher than 
the control group (mean 25-6%). The mean thyroid 
clearance in the former group (61:6 ml. per min.) was 
also significantly higher than in the control group (23-0 
ml. per min.). In eight of the twenty-one goitrous cases 
the uptake of radioactive iodine was above 40%, and in 
twelve cases the thyroid clearance of radioactive iodine 
was above the normal limit (40 ml. per min.). 

Plasma inorganic iodine.—Of the twenty-one cases with 
goitre, sixteen had P.1.1. levels of 0-02-0-09 ug. per 100 
ml. whereas the lowest value in the control group was 
0:10 ug. per 100 ml. The remaining five cases had values 
in the low normal range. The difference in the mean 
values of the goitre group (0-07 ug. per 100 ml.), and of 
the control group (0-30 ug. per 100 ml.) is significant. 

The best estimate of significance is given by a f test 
after logarithmic conversion of the values, since these fit 
a lognormal distribution (t=5-53, Pp <0-001).{ 

Absolute iodine uptake.—The A.1.U. (2:2 ug. per hr.) of 
the goitre group was slightly lower than that of the control 
group (2-9 ug. per hr.), but the difference is not significant. 
The control values agree with the data recorded by 
Burrows and Ross (1953), Fauvert et al. (1958), and 
Reilly et al. (1958) using the same methods, and with the 
data of Ingbar and Freinkel (1955) and Nodine et al. 
(1957) using different ones. 

Chemical and radioactive protein-bound iodine.-—The 
mean P.B.I. was the same in both groups. The p.s. I 
was normal in all the goitrous cases (<0:30% dose per 
litre) except one, which had a P.B. I of 0:47% per litre 
but a normal P.B.I., a normal gland suppression after 
0:2 mg. 1-thyroxine daily, and a negative precipitin test. 

Renal clearance of radioactive iodine and urinary iodine 
excretion.—The 24-hour urinary iodine excretion was 
low in the goitre group (mean 59 ug. per day) as compared 
with the control group (mean 91 yg. per day). The renal 
clearance of radioactive iodine was slightly, but not 
significantly, higher in the goitrous group. 

Intrathyroid exchangeable iodine.-—In three patients 
with simple goitre the intrathyroid exchangeable iodine 
was 6:2, 10-0, and 14-6 mg. respectively, while in two 
normal subjects the values were 11-0 and 13:4 mg. This 
suggests that these goitres contain a normal amount of 
iodine in an increased tissue mass. 





{The validity of this conclusion is independent of distribution. 
Without logarithmic conversion, t = 2:84, P<0-01. By applying 
the y-square test to the incidence of low P.1.1. in the two groups, 
7 = 15-68, P< 0-001. 
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Correlation between P.I.I. and thyroid clearance of 
radioiodine.—The relation between P.1.1. and clearance 
was examined (see figure). Cases with a low P.1.1. had in 
general a high clearance (r= —0-43, t=2-70, P<0-02; 
without logarithmic conversion, r=—0:40, t=2:47, 
P <0-02). 

Discussion 

Our results show clearly that in comparison with a 
normal control group a large proportion of people with 
non-toxic goitre have low P.1.1. levels. Reilly et al. 
(1958) have also estimated P.1.1. levels in an extensive 
series which included seven cases of non-toxic “‘ nodular 
goitre ”’. But unfortunately even 2 years ago the impor- 
tance of excluding cases of Hashimoto’s disease, and of 
recognising dyshormonogenesis, was not appreciated. 
Moreover the widespread use of iodised salt in North 
America makes the interpretation of their results difficult. 
This may be the reason why the P.1.1. levels in our 
control group were lower than those recorded in the 
normal cases in the series of Reilly et al. But we have 
confirmed the observations of these workers that the P.1.1. 
is normal in thyrotoxicosis; we have also found normal 
P.I.I. values in cases of Hashimoto’s disease and dys- 
hormonogenesis (Koutras et al. 1960). In our experience, 
therefore, a low P.1.1. is characteristic of the group with 
non-toxic goitre and is found in no other thyroid disorder, 
even when the turnover rate of inorganic iodine is high. 

The low pP.1.1. levels in our cases of non-toxic goitre 
could be due to three causes—a low intake of iodine in 
the diet, a diminished absorption of iodine, or an abnormal 
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Control cases (13) Goitrous cases (21) Difference between means 
Investigations itre- 
” Mean | s.z. Range Mean | s.8. Range pe t P 
Thyroid radioiodine uptake at 2'/, hours (% of dose) 25°6 2-4 16:2-43-0 39-9 26 239-741 | +143 4-06 <0-001 
yroid radioiodine clearance (ml. plasma per min.) 23-0 28 6°6-38-0 61-6 91 7:3-155-4 | +38°6 4:05 <0-001 
P.LI. (ug. per 100 ml.) yj rg é bis 0:30} 0-08 | 0-10-1-09 0-07| 0-01 | 0-02-0-19 — 0:23 | 553 | <0-001 
A.L.U, by the thyroid (ug per hour) 29 05 1-0-8-2 2:2 0-3 07-57 | — 07 1:24 0-25 
P.B.I. (ug. per 100 ml. i ce = o 51 | 03 3-1-6°6 52 | 03 27-83 | + O01 0-25 0-8 
Renal radioiodine clearance (ml. plasma per min.). . 33:3 26 20°4-53:8 37°8 26 16:0-63°7 + 45 1:23 0-25 
Urinary iodine excretion (ug. per day) .. es 91:0 | 11-0 44-153 59-0 8-0 30-92 | —32:0 2:34 <0-05 
Intrathyroid exchangeable iodine (mg.) .. 12:2 -- | 11-0-13-4 103 | .. | 62-146 “6 on fl - 
Mean dietary iodine intake (ug. per day) 1160 | 160 | 48-198 750 | 160 16-142 —41-0 181 | <0Ol1 


ra 





_ The daily urinary iodine excretion and the mean dietary intake of iodine were estimated in eight cases of each group, and the intrathyroid exchangeable 
iodine in three goitrous and two normal cases. ae . 
The ¢ test for the difference between the mean P.1.1. values was calculated after logarithmic conversion. 
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loss of iodine in the urine or feces. We found no evidence 
of decreased absorption as judged by the balance sheet 
of radioactive-iodine studies. Nor does excessive fecal 
excretion of thyroxine, as suggested by Hydovitz (1960), 
seem to be a likely cause of iodine deficiency in man 
because of the very small enterohepatic circulation of this 
substance (Myant 1956). 

The possibility of an unusually high renal excretion of 
iodine cannot be so readily dismissed. Cassano et al. 
(1959 a and b) claim that some cases of non-toxic goitre 
have an increased renal clearance of iodine. They 
suggest that rates of renal clearance above 40 ml. per min. 
are abnormally high, although their control cases had a 
mean clearance of 35 ml. per min. with a standard devia- 
tion of 6-9. Moreover, a surprisingly high proportion of 
their patients with other conditions such as neurosis and 
hypogonadism had a renal clearance of iodine above the 
upper limits of their normal range. In our goitrous group 
the renal iodine clearance was not significantly higher 
than in the controls, and it therefore seems improbable 
that a renal leak of iodine was a major cause of iodine 
deficiency. Theoretically a drain of iodine into the urine 
could be the sole cause of iodine deficiency, but we have 
not yet met such a case. Relatively high rates of renal 
clearance of iodine are more likely to be contributory in 
people taking diets with a moderately low iodine content. 
We cannot be sure that this was not so in some of our 
cases with relatively high renal iodine clearance rates 
(up to 64 ml. per min.). 

We thus conclude that the explanation of the low P.1.1. 
found in most of our series of patients with goitre is 
chiefly the result of a low intake of iodine in the diet. 
While it is probably true that in a seaport such as Glasgow 
the mean iodine intake of the population as a whole is 
adequate, some individuals may ingest far less than the 
mean because of their personal dietary habits (Trotter 
1959). The low 24-hour urinary iodine excretions in our 
patients with a low P.1.1. can hardly be explained in any 
other way. This view is strengthened by the observation 
that two goitrous cases with a normal urinary excretion 
also had normal P.1.1. values. The validity of the 24-hour 
estimation of urinary iodine excretion has been criticised 
by Greenwald (1960) on the grounds of possible inaccur- 
acies of the urine collections and day-to-day variations in 
food intake of iodine. These criticisms may apply to 
individual cases, but they are not valid when two groups 
are compared, using exactly the same methods. The 
inaccuracies of dietary histories are well known, but our 
case does not rest on showing that our goitrous group had 
a lower iodine intake than the controls (see table) although 
this evidence supports our general opinion. 

We have studied a goitrous group and a control group 
of patients using the same tests in the same laboratory 
by the same staff, and we have shown that, as a group, 
the goitrous patients were iodine-deficient. Day-to-day 
variations in P.1.1. will not influence the difference 
between the mean values of the two groups, since both 
were studied under the same conditions. Furthermore, 
Stanbury et al. (1952) showed that iodine-deficiency states 
are not rapidly corrected by small amounts of iodine of 
the order likely to be found in foodstuffs. Our demonstra- 
tion of iodine deficiency in goitrous patients as a group, 
however, does not exclude the possibility of other factors 
operating in individual cases. 

The figure shows that P.1.1. and thyroid clearance are 
inversely related. The thyroid clearance rises when the 


P.L.1. falls, maintaining the absolute uptake of iodine by 
the gland within the normal range. Thus it appears that 
the high clearance and uptake of radioactive iodine by 
the gland in many cases of simple goitre is a compen- 
satory mechanism for the low P.1.1. and not due to faulty 
utilisation of iodine. The high thyroid clearance is not 
surprising, for, if clearance did not rise when the P.1.1, 
fell, the A.I.U. would drop to subnormal levels. Stanley 
(1949) has observed that the thyroid clearance does not 
readily adjust to acute changes in the level of p.1.1, 
Therefore the finding of the combination of a high thyroid 
clearance and a low P.1.1. suggests that the low level of 
P.1.1. has been present for a considerable time. 

We conclude from this investigation that sporadic 
non-toxic goitre is likely to be of multiple etiology. In 
addition to cases of Hashimoto’s disease and dyshormono- 
genesis, a significant number of cases are associated with 
true iodine deficiency. In the majority this is probably 
due to past or present deficiency in the intake of iodine, 
although in a few cases excessive renal loss of iodine 
may be contributory. Our evidence thus supports the 
view that iodination of household salt would reduce the 
prevalence of sporadic goitre (Medical Research Council 
1948). 

Summary 

Iodine metabolism was studied in twenty-one patients 
from the Glasgow area with non-toxic goitre, and the 
findings were compared with those in a control group of 
thirteen cases. 

Sixteen of the patients with goitre had plasma levels 
of inorganic iodine below those found in any of the 
the control group. In the remaining five the levels were 
low but they overlapped with the control series. 

The 24-hour urinary output of iodine was significantly 
lower in the group with goitre. The goitrous patients 
showed no evidence of decreased absorption or increased 
excretion of iodine. 

The clearance of iodine by the thyroid gland varied 
inversely with the inorganic plasma-iodine, thus providing 
a compensatory mechanism which maintained the absolute 
uptake of the gland within normal levels. 

The etiology of non-toxic goitre is complex, but in 
the majority of sporadic cases iodine deficiency due to a 
low intake of iodine can be demonstrated, and this is 
probably a causative factor. These observations strengthen 
the case for the iodination of household salt in Great 
Britain. 

We wish to thank Mr. M. Richmond, B.sc., and Miss E. Macdonald, 
B.SC., for assistance in the biochemical aspects of the investigation; 
Miss I. Dallas for taking the diet histories. We are indebted also to 
Dr. S. D. Silvey, of the university department of mathematics, for 


statistical advice. 

The work was supported by grants from the Secretary of State for 
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Medical Research, and from the Medical Research Council. 
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SOME PHARMACOLOGICAL ACTIONS OF 
BRETYLIUM AND GUANETHIDINE 
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RESEARCH FELLOW, PHARMACOLOGY DEPARTMENT 
ELEANOR ZAIMIS 
M.D. Athens 
PROFESSOR OF PHARMACOLOGY 


ROYAL FREE HOSPITAL SCHOOL OF MEDICINE, LONDON, W.C.1 


Two new hypotensive drugs, bretylium and guanethi- 
dine, have recently been introduced in therapeutics. 
Pharmacological tests on animals have shown that both 
substances block adrenergic neurones (Boura and Green 
1959, Maxwell et al. 1960) but the mechanism by which 
this blockade is brought about is still uncertain. During 
the clinical use of both drugs various side-effects have been 
noticed and reported, and among them are some which are 
unlikely to be the result of a blockade of adrenergic 
neurones. 

We approached the problem by a simultaneous study 
of the effects of these two substances (a) on mechanisms 
mediated either through cholinergic or adrenergic com- 
ponents of the autonomic nervous system, and (b) on 
skeletal muscle, the only other peripheral structure 
receiving cholinergic innervation. Although the work is 
still in progress, some of the results already obtained may 
interest those using the drugs clinically. 


The Investigation 
Experiments have been carried out on cats under chloralose 
anesthesia; the animals were either pretreated for one or more 
days with bretylium or guanethidine, or else these drugs were 
administered during the actual experiment. The range of 
doses used and the duration of pretreatment were: 


Acute Pretreated 
= (mg. per kg.) (mg. per kg.) Days of treatment 
Guanethidine os 1- 5 0-2-10 2-10 
Bretylium .. oe 3-20 2-0-20 1- 5 


Throughout this work, great care was taken to ensure that 
the normal body temperature of the animals was kept constant, 
for it was found that a fall in body temperature as small as 
2-3°C. enhanced the action of both guanethidine and bretylium. 
In anesthetised cats the temperature of the whole body and 
particularly that of the muscles, falls rapidly (Bigland and 
Zaimis 1958). For example, it is sufficient to carry out the 
preparation on an unheated table for the body temperature to 
drop at least 3°C. 


Effect of Bretylium and Guanethidine on Mechanisms Mediated 
Through Autonomic Nervous System 


In this series of experiments the following responses were 
studied: (1) the effects of adrenaline, noradrenaline, isoprena- 
line, and acetylcholine on blood-pressure; (2) the contraction 
of the nictitating membrane elicited by stimulation of the 
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cervical sympathetic trunk; and (3) the effect of vagal stimula- 
tion on the heart. 

In all the animals the onset of the blood-pressure responses 
to adrenaline, noradrenaline, isoprenaline, and acetylcholine 
was slowed; the rise or fall in blood-pressure was increased ; and 
the duration of these effects was prolonged. In general, the 
duration of action was more affected than the magnitude of the 
response. The effect of vagal stimulation on the heart was 
potentiated and in some experiments gave rise to a temporary 
arrest of the heart (fig. 1). In animals pretreated with either of 
the two drugs in doses too small to produce complete sym- 
pathetic blockade, the relaxation following the contraction of 
the nictitating membrane was considerably slowed. 

Another phenomenon, appearing regularly in experiments, 
was a phasic variation in the blood-pressure pattern initiated 
by isoprenaline, adrenaline, and, to a lesser extent, by nor- 
adrenaline (fig. 1). This phenomenon, thought to be due to the 
initiation of phasic variations in the tone of the peripheral 
blood-vessels (Furchgott 1955) was particularly noticeable in 
the pretreated animals. All these effects of guanethidine and 
bretylium appear long before the complete blockade of the 
adrenergic neurones. 

Amphetamine and ephedrine were still fully effective in the 
presence of large doses of guanethidine and bretylium and for 
a long time after the adrenergic neurones had been blocked 
(fig. 2). 

Skeletal Muscle 

In both series of experiments observations were made of: 
(a) the contractions of the tibialis anterior muscle as elicited by 
single maximal shocks applied to the sciatic nerve; (b) the 
effect of the tetanic stimulation; (c) the sensitivity of the muscle 
to various drugs; (d) the duration of the neuromuscular block 
produced by depolarising drugs; and (e) the muscle action- 
potentials elicited by voluntary movements and recorded 
through a concentric needle electrode. 

Within the range of doses used in the present experiments 
neither bretylium nor guanethidine produced a neuromuscular 
block. However, in the animals which received no pretreat- 
ment, the maximal twitch-tension of the muscle progressively, 
but very slowly decreased. For example, an overall decrease of 
about 10 to 20% could be seen two to three hours after the 
administration of the drug. The tetanic stimulation was 
followed by the usual post-tetanic potentiation ; the tetanus was 
well sustained and tetanic fusion occurred at slightly lower 
frequencies of stimulation in the treated muscle. In all experi- 
ments the sensitivity of the muscle to acetylcholine, to sub- 
stances possessing an acetylcholine-like action at the neuro- 
muscular junction, and to anticholinesterase drugs was 
unchanged or increased. The duration of a neuromuscular 
block produced by decamethonium, a depolarising drug, was 
prolonged. Finally, electromyograms recorded from the tibialis 
anterior muscle showed a myopathic pattern with shortening of 
the motor unit action-potentials (fig. 3). Bretylium appeared 
to be more active than guanethidine in reducing the maximal 
twitch and in producing myopathic patterns. 

An analysis of the changes produced by these drugs in 
skeletal muscles is still in progress. However, from the 
results already obtained two conclusions can be drawn: 
(a) that in the treated muscle there is a reduction in the 

number of functioning muscle fibres, and (b) that the 
sensitivity of the remaining fibres to depolarising drugs is 
unchanged or increased. 


Discussion 

From these results it is apparent that the peripheral 
adrenergic neurone is not the only point of attack of 
guanethidine and bretylium. There are many other 
structures affected by these drugs; the heart and skeletal 
muscles appear to be strong candidates for the guanethi- 
dine and bretylium effects. Possibly these effects become 
obvious only when a special demand is put upon these 
structures. Hence during treatment with bretylium or 
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Fig. 1.—(Cat, 2:8 kg.) Blood-pressure responses to adrenaline (A) 
noradrenaline (NOR), isoprenaline (ISO), and to vagal stimulation 
(LVS) before (upper tracing) and 3 hours after (lower tracing) the 
intravenous administration of guanethidine 3 mg. per kg. 
L.V.S.=left vagus stimulation at 10 shocks per sec. for 10 sec. 
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Fig 3.—Electromyograms of motor-unit action-potentials. 

A. Pattern of normal motor-unit action-potentials from tibialis 
anterior of a cat. 

B. Same muscle after treatment of the cat with bretylium tosylate 
5 mg. per kg. per day for five days. 

c. Similar recording from another cat treated with guanethidine 
0-5 mg. per kg. per day for six days. 

Calibration wave: 200 yu. volts at 50 cycles per second. 





AMPH. 


Fig. 2.—Blood-pressure responses to 0:3 mg. per kg. 

amphetamine sulphate. 

A. Cat, 2-4 kg. Bretylium pretreated, 20 mg. per kg. 
for 2 days. 

B. Cat, 2:8 kg. Guanethidine pretreated, 8 mg. per kg. 
for 2 days. 

At this stage, stimulation of the cervical sympathetic 
nerve to the nictitating membrane produced no effect. 


guanethidine special care should be taken of patients with 
impaired heart activity or of patients who are likely to go 
through a period of excessive heart stimulation, for 
instance during anzsthesia and surgical procedures. 


From the start, we were impressed by the striking 
similarity between some of the responses obtained from 
animals under the influence of bretylium or guanethidine 
and those obtained in untreated animals whose body- 
temperature had been lowered. When the body-tem- 
perature is reduced gradually from 38° to 30°C, the effect 
of adrenaline, noradrenaline, and isoprenaline on the 
blood-pressure is increased and prolonged. In general, 
the duration of action is more affected than the magnitude 
of the response. At the same time the effect of vagal 
stimulation on the heart is potentiated and the duration of 
a block produced by depolarising drugs greatly prolonged 
(Cannard and Zaimis 1959). Furthermore, a phasic 
variation in the blood-pressure pattern initiated by iso- 
prenaline, by adrenaline, and to a lesser extent by 
noradrenaline, also occurs in animals at lowered body- 
temperatures. In addition, both lowering of body- 
temperatures and the administration of bretylium or 
guanethidine affect the response to adrenaline more than 
that to noradrenaline. 


In a recent article on the action of drugs known to affect 
adrenergic mechanisms (Zaimis 1960) the resemblance 
between the changes produced by cooling alone and those 
produced by such drugs was discussed and a possible 
common metabolic basis for their mechanism of action 
was suggested. 


We thank Burroughs Wellcome & Co. for the supply of bretylium 
and Ciba Laboratories Ltd. for guanethidine. The work was pert- 
formed during the tenure by one of us (J. V.-D.) of a Smith, Kline & 
French fellowship. 
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MUSCLE WEAKNESS CAUSED BY 
BRETYLIUM TOSYLATE 


E. D. R. CAMPBELL 
M.A., B.M. Oxon., M.R.C.P., D.Phys. Med. 
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M.D. Florence, M.R.C.P. 
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MUSCLE fatigue occasionally troubles patients treated 
with bretylium tosylate. In some cases a precipitate fall 
in blood-pressure on moderate effort (Lowe and Rosen- 
heim 1960) may explain this symptom, but in others this 
explanation is inadequate. Evanson and Sears (1960) 
report a case in which the electromyogram showed an 
abnormal pattern, and Evanson in a personal com- 
munication has stated that a myopathic pattern was in 
fact found. We now present the detailed investigation of a 
similar case. 

Case-report 

A man of 64 had been treated for severe hypertension since 
1956 with mecamylamine. Because of side-effects (dryness 
of the mouth and severe constipation) the treatment was 
changed in October, 1959, to bretylium tosylate 1-8 g. daily in 
divided doses with an added oral diuretic (dehydrofluomethia- 
zide). Within a few days he complained of severe muscular 
weakness especially in the shoulder girdle, so that he found it 
difficult to comb his hair and shave. Towards the end of the 
day he had difficulty in opening his eyes and swallowing. He 
also complained of increased breathlessness on exertion: 
walking quickly up three flights of stairs produced breathless- 
ness but no significant fall in blood-pressure. 

There were no signs of congestive cardiac failure, an 
X-ray of the chest showed neither further enlargement of the 
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Electromyograms 


involvement, as may be seen in neuromyositis, seemed unlikely 
as intensity-duration curves were normal and there were no 
spontaneous fibrillation-potentials on the E.M.G. 

In view of the myasthenic features of some of his symptoms 
the diagnosis test for myasthenia gravis described by Churchill- 
Davidson and Richardson (1953) was performed. After 
2:5 mg. of decamethonium iodide had been given intravenously 
over 6 minutes the patient was almost incapable of voluntary 
movement and the action-potentials obtained from the hypo- 
thenar muscles on supramaximal stimulation of the ulnar 
nerve at 10 shocks per second were greatly reduced. This is the 
expected finding in a normal person. 

Treatment was then changed from bretylium tosylate to 
guanethidine 75 mg. per day, and within one week there was 
considerable subjective improvement in muscle power, and in 
ability to perform tasks which were previously impossible, 
such as using the garden shears. He was also less breathless, 
although further pulmonary-function studies failed to show 
any significant change. The E.M.G. a fortnight after the change 
of treatment was still abnormal though the degree of abnormality 
seemed less. By the end of six weeks, however, without 
further change of treatment, the pattern had returned to 
normal (see figure). 


Discussion 


From these results it seems clear that bretylium may 
produce derangement of muscle-cell function by direct 
action and not through circulatory changes. The E.M.G. 
from the experimental animals (Vernikos and Zaimis 
1960) and from our patient were taken by the same 
observer and show the following similarities: in both 
the duration of muscle action-potentials is shortened to 
1-2 msec., compared with the normal range of 5-7 msec. 
in the human quadriceps, and 3-5 msec. in the cat tibialis 
anterior; amplitude is not significantly changed. In both 
the cat and the human these changes occurred in patches 
throughout the bulk of the muscle in much the 
same way as in other myopathies; typical examples 
of the characteristic changes in the E.M.G. have 
been chosen for illustration. These changes indi- 
cate that a number of muscle-fibres in each 
anatomical motor unit are not functioning. They 
are non-specific. They may be caused by a variety 
of mechanisms—degeneration of muscle-fibre in 
muscular dystrophies and in polymyositis, or 
biochemical disturbances such as potassium defi- 
ciency in familial periodic paralysis. The mechanism 
of the present disorder is not yet understood, but 
Zaimis (1960) has suggested that adrenergic 
systems may be concerned in the recovery of 


Upper tracing: from vastus medialis of patient during bretylium muscle after contraction and that these are probably 


therapy, 


affected by bretylium. 


Lower tracing: from vastus medialis of patient six weeks after bretylium 


therapy had been stopped. 
Calibration wave: 300 2. V at 50 cycles per second. 


heart nor pulmonary congestion, and the arm-to-tongue 
circulation time was 14 seconds. Pulmonary-function studies 
showed moderate diminution in vital capacity and forced 
expiratory volume, this being accounted for by old tuberculous 
disease which had caused obliteration of the left pleural space 
and pulmonary fibrosis. The blood-urea remained constantly 
raised to between 70 and 80 mg. per 100 ml. but there was no 
hypokalemia. 

Because of the widespread muscular weakness, the function 
of the lower motor neurones and muscle-fibres was investigated 
in detail. An electromyogram (E.M.G.) from the right deltoid 
and right vastus medialis showed a myopathic pattern with 
disintegration and shortening of the motor-unit action- 
Potentials (see figure). Peripheral and terminal nerve-fibre 


Summary 
A case of muscle weakness produced by bretylium 
tosylate is presented. 

The weakness is shown on electromyographic evidence 
to be due to the lack of function of a proportion of muscle- 
fibres within each motor unit. 

A comparison is made with similar changes produced 
under experimental conditions. 


We should like to thank Dr. B. J. O. Winfield for the pulmonary- 
efficiency studies and Dr. A. T. Richardson for permission to report 
the E.M.G. findings. 
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PARAINFLUENZA-2 virus was first described by Chanock 
(1956), who named it the croup-associated or C.A. virus. 
He isolated two strains from twelve children under the 
age of 3 years, with croup. The two children from whom 
the strains were isolated responded well serologically to 
the agents. Besides these were a further four children 
who showed serological evidence of having been infected. 

Beale et al. (1958), working in Toronto, reported the 
isolation in 1955 of ten strains of an agent associated with 
acute laryngotracheobronchitis in fifteen infants and 
children under 3 years. These strains proved to be 
serologically identical with the c.A. virus isolated by 
Chanock. The name parainfluenza-2 has been proposed 
for this virus (Andrewes et al. 1959). 

In a small serological survey of children and young 
men in Washington, Chanock found that 25% of infants 
and 90% of young adults had hemagglutination-inhibiting 
antibody to C.A. virus, which suggested frequent infection 
with this virus early in life and during childhood. 

It is remarkable, in view of this finding, that reports 
of its isolation have been so few. Cramblett (1958), 
isolated one strain from a 4-month-old infant with croup; 
and, in a review of respiratory infection, Ward (1959) 
referred to the isolation of five strains in Washington, D.C. 
In Europe the isolation of parainfluenza-2 has not been 
reported, although in an antibody survey in Sheffield 
(Clarke and Gaynor 1959) 33% of children under the 
age of 8 were found to have hemagglutination-inhibiting 
antibodies. 

In this report we describe an outbreak of acute laryngo- 
tracheobronchitis in North East Kent, apparently caused 
by the parainfluenza-2 virus. 


The Outbreak 

A number of cases of acute laryngotracheobronchitis 
were seen in children in the Chatham and Rochester 
area of Kent at the end of October, 1958. Thirteen of 
these children were admitted to hospital, two in October, 
three in November, four in December, and four in 
January. 

Their ages ranged from 4 months to 4 years. Four 
children were under 1 year, and five were 1 year, one was 
2 years, and three were 4 years old. There were eleven 
boys and two girls. All but one boy recovered. One 
child became ill after contact with cases of acute laryngo- 
tracheobronchitis in hospital. 

Acute laryngotracheobronchitis usually followed 
abruptly after an upper respiratory infection causing a 
croupy cough, hoarse voice, and inspiratory stridor which 
led to a variable amount of respiratory distress, often 
severe enough to cause supraclavicular and subcostal 
recession, and to produce cyanosis. The respiratory-rate 
was always increased, but the temperature was not 
necessarily raised. The throat was injected but no 
membrane was detected. Signs in the lung varied, but 


in severe cases the air entry was poor and scattered rales 
and rhonchi were present. Most of the children were 
nursed in a steam tent and given chloramphenicol. 

The following are the case-histories of three patients in 
whom evidence of infection was established either by 
virus isolation or by serological tests, and of a fatal case, 


THE FIRST CASE 

This boy, aged 7 months, was admitted to hospital on Jan. 8, 
1959, having had a head cold for 3 days, followed 2 days later 
by stridor and a barking cough, with restlessness, fever, and 
slight diarrhcea. 

On admission he was ill but well nourished, weighing 20 Ib. 
The rectal temperature was 102°F, and the respiratory-rate was 
50 per min., with a noisy inspiratory stridor. Nasal discharge 
was profuse, subcostal recession was present, and coarse crepi- 
tations were heard in both lung fields. 

Investigations.—Heaf tuberculin skin test, negative; hemo- 
globin, 72%. 

Treatment and progress—The infant was put in a steam 
tent and given chloramphenicol 250 mg. 6-hourly for 5 days. 
His pyrexia slowly subsided, and the stridor and signs in the 
chest rapidly disappeared, but he remained hoarse for a week. 
On the 7th day his temperature rose to 101-6°F although his 
chest was clear on examination. After a 3-day course of 
streptomycin 125 mg. and penicillin 125,000 units twice daily 
intramuscularly, the child made an uninterrupted recovery. 


THE SECOND CASE 

This boy (the 4-year-old brother of the first case) was 
admitted to hospital on Jan. 5, 1959, having had a cough for 
4 days which a few hours previously had become associated 
with stridor. 

On admission he was well nourished, with a temperature of 
98-6°F. His respiratory rate was 30 per min. He had inspira- 
tory stridor, a harsh barking cough, and supraclavicular 
recession. No adventitious sounds were present in the lung 
fields. The tonsils and larynx were injected. 

Investigations.—White-cell count 8000 per c.mm. (poly- 
morphs 66%, lymphocytes 33%, monocytes 1%); erythrocyte- 
sedimentation rate (Westergren) 11 mm. in the Ist hour; hemo- 
globin 87% ; chest X-ray showed extensive right hilar shadows; 
Heaf tuberculin skin test, negative. 

Treatment and progress.—Chloramphenicol 250 mg. was 
given 6-hourly for 24 hours, followed by 125 mg. 6-hourly for 
5 days. He was nursed in a steam tent, with tinct. benz. co., 
and given chloral as a sedative. He made a satisfactory recovery 
although he remained hoarse for 4 days. 


THE THIRD CASE 

This girl, aged 4 years, was admitted to hospital on Dec. 19, 
1958, having had a cold for a day, followed by a severe croupy 
cough and increasing breathlessness. 

On admission she was ill but well nourished, with a tem- 
perature of 100°F. The respiratory rate was 40 per min., with 
inspiratory stridor and supraclavicular and subcostal recession. 
The air entry was poor, with inspiratory rhonchi. The throat 
was injected but no membrane was present. Theheart sounds 
were faint and rapid. Coughing produced thick tenacious 
sputum. . 

Investigations.—Heaf tuberculin skin test, negative; throat 
swabs revealed no bacterial pathogens. 

Treatment and progress.—The child was nursed in a steam 
tent with tinct. benz. co., and given chloramphenicol 400 mg. 
intramuscularly, followed by 375 mg. 6-hourly for 24 hours, 
and then 200 mg. 6-hourly for 3 days. Despite this treatment, 
and sedation with chloral, she became increasingly ill, with 
cyanosis and breathlessness. 12 hours after admission she was 
placed in an oxygen tent with an aerosol mist (‘ Alevair’). 
Because of tachycardia and feeble heart sounds digoxin was 
given. The child slowly improved, and after being nursed in 
a steam tent for 3 more days she made an uninterrupted 
recovery. 
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THE FATAL CASE 

This boy, aged 11 months, was admitted to hospital on 
Nov. 22, 1958. He had had a cough with increasing difficulty 
in breathing for 4 days, and this had become worse depite 
treatment with penicillin. 

On admission he was pale, cyanosed, and desperately ill, 
with a temperature of 99:6°F. His respiratory rate was 40 per 
min., with intercostal and supraclavicular recession and a 
tracheal tug. The air entry was very poor over both lung fields, 
and inspiratory laryngeal stridor caused extreme respiratory 
distress. 

Treatment.—Tracheotomy was done within 30 minutes of 
admission, with some improvement. Although he was nursed 
in oxygen with alevair, and was given chloramphenicol 250 mg. 
6-hourly intramuscularly, he became increasingly restless and 
suddenly collapsed and died 6 hours later. No material was 
examined post mortem. 


LABORATORY EXAMINATIONS 

Virus Investigations 

HeLa cells, monkey-kidney cells, and human amnion-cell 
cultures were prepared and maintained by methods previously 
described (Holland et al. 1960). 0-1 ml. amounts of the throat- 
swab materials were inoculated into duplicate tubes of each 
tissue-culture system, which were then incubated at 37°C 
until evidence of a cytopathic effect appeared. Monkey-kidney 
tubes were tested at 5-day intervals for hemadsorption by 
adding 0-2 ml. of 0-4% suspension of guineapig erythrocytes. 
Strains isolated were identified by serum-neutralisation tests 
in monkey-kidney cultures, by means of serum from rabbits 
hyperimmunised with parainfluenza viruses. 
Complement-fixation Tests 

These were done in ‘ Perspex ’ hemagglutination trays, with 
0-1 ml. unit volumes and overnight fixation at 4°C. The 
antigen was culture fluid from monkey-kidney cells infected 
with parainfluenza-2 virus, standardised by chess-board 
titration against human convalescent serum, and used at an 
optimal dilution. 

Throat swabs from five children were examined by 
the methods described. Two of the swabs yielded a virus 
which was detected by the hemadsorption technique in 
monkey-kidney tissue cultures after 5 days’ incubation 
at 37°C. The characteristic effect on the cells of both 
monkey-kidney and human-amnion cultures was only 
seen after incubation for a further 4-8 days. This cyto- 
pathic effect comprised the formation of syncytial masses 
and the development of large holes in the cell sheet. Both 
hemadsorption viruses were neutralised by parainflu- 
enza-2 rabbit antiserum to the same titre as the prototype 
parainfluenza-2 strain received from Dr. R. M. Chanock. 
A fourfold rise in complement-fixing antibodies to the 
Virus isolated was detected in two pairs of sera available. 

The results of isolation and serological examination of 
the available specimens are shown in the table. 

One strain of parainfluenza-2 virus was isolated from 
a throat swab taken on the 5th day of illness of the first 
child. Serum was not available for tests. Virus was not 
isolated from the throat swab from his brother (the 
second case) taken on the same day of illness, but his 
serum showed a rise in complement-fixing antibodies 
from < 1/4 to 1/64. A throat swab from the third child 
taken on the 2nd day of illness yielded the second strain 
of virus, and her serum showed a rise in complement-fixing 
antibodies from < 1/4 to 1/128. 

Besides the isolation of strains of parainfluenza-2 virus 
reported here a further strain was isolated from a child 
with a respiratory infection in Cardiff. In the north of 
England Gardner et al. (1960), in a survey of respiratory 
illness in children, reported the isolation of five strains. 
Further studies are required to determine how often this 


VIROLOGICAL FINDINGS IN THREE PATIENTS WITH 
ACUTE LARYNGOTRACHEOBRONCHITIS 





| 
Serological response to 
par: uenza-2 virus 








Cases | Ase Parainfluenza-2 | 
| @r) virus isolation Day of | Complement-fixing 
| disease antibody titre * 
1 "rs oa pes | No serum available 
2 - 4 <4 
| 12 64 
3 4 | + 2 <4 
ll 128 





* Titre expressed as reciprocal of initial serum dilution. 


virus is associated with acute laryngotracheobronchitis 
in this country. 
Summary 
Thirteen children aged 4 months to 4 years were 
admitted to hospital with acute laryngotracheobronchitis. 
Parainfluenza-2 virus was isolated from two of six throat 
swabs examined. Serological evidence of infection with 
this virus was obtained in two patients from whom paired 
serum specimens were available. 
We should like to thank Dr. J. H. C. Walker of the Public Health 
Laboratory, Maidstone, for his cooperation. 
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PROTECTION OF MICE AGAINST ASIAN 
INFLUENZA-VIRUS INFECTION BY A NORMAL 
HORSE-SERUM INHIBITOR 
A. COHEN 
M.A., B.M. Oxon. 

LECTURER IN BACTERIOLOGY, 

UNIVERSITY COLLEGE HOSPITAL MEDICAL SCHOOL, LONDON, W.C.1 

THE efficacy of influenzal immune serum, administered 
by parenteral injection, in protecting mice against 
experimental influenza was clearly established by Laidlaw 
et al. (1935). Subsequently Smorodintseff (1939) and 
Stokes and Shaw (1939) showed that effective protection 
was also afforded by immune serum given intranasally. 
Some success in the prophylactic and therapeutic use 
of immune sera in man has been reported by Smoro- 
dintseff (1939), Smorodinzew et al. (1940) and Zhdanov 
(1959); but the pronounced antigenic lability of influenza 
viruses, together with the difficulty of preparing large 
quantities of potent antisera, limit the potentialities of 
the method and have prevented its adoption on a large 
scale. Nevertheless the principle of preventing initiation 
of infection by the intranasal instillation of a substance 
capable of combining with extracellular virus remains 
attractive. 

A substance present in normal horse serum, which 
inhibits hemagglutination and neutralises infectivity of 
many Asian influenza strains has been described recently 
(Shimojo et al. 1958, Cohen and Belyavin 1959). It is 
distinct in its biological properties from inhibitors of the 
« and types (Francis 1947, Chu 1951, Smith et al. 
1951) and the term y-inhibitor is proposed for this sub- 
stance. It differs from other normal serum components 
which neutralise infectivity of influenza viruses (Ginsberg 
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and Horsfall 1949, Smith and Westwood 1949, Chu 1951, 
Briody et al. 1955) in its high potency. This suggested 
the investigation of normal horse serum as a prophylactic 
and therapeutic agent in experimental influenza infection. 
Studies were hampered at first because adaptation of 
Asian strains to the most convenient laboratory test 
animal—the mouse—resulted on some occasions in 
acquisition of resistance to the inhibitor (Cohen and 
Biddle 1960). But mouse adaptation with retention of 
inhibitor sensitivity was achieved, thus providing a virus 
strain suitable for the purpose in view. 


Materials and Methods 
Viruses 

Inhibitor-sensitive variant.—A variant derived from the 
A/Singapore 1/57 strain after an unknown number of allantoic 
passages in embryonated hens’ eggs and 53 passages in mice. 
This virus was used in all the mouse protection tests. 

Inhibitor-resistant variant.—Another variant derived from 
the A/Singapore 1/57 strain after an unknown number of 
allantoic passages and 30 passages in mice. 

Seed viruses in the form of 10°, mouse-lung suspensions in 
broth-saline were stored at —70° C in capillary tubes. 

For hemagglutination and hzmagglutination-inhibition 
tests, infected allantoic fluids were prepared by inoculation 
of 10-12-day old embryonated hens’ eggs with 0-2 ml. inocula 
of seed virus diluted 10~* in nutrient broth containing penicillin 
2500 units per ml., and streptomycin 3000 wg. per ml. After 
incubation at 35°C for 48 hours, the eggs were chilled over- 
night and the allantoic fluids were harvested, pooled, and stored 
at 4°C until required. 


Sera 

Horse.—A single batch of pasteurised horse serum (‘ Well- 
come’ brand no. 2) stored at —20°C was used throughout the 
investigation. 

Bovine.—Normal bovine serum, stored at —20°C was used 
uninactivated. 

Rabbit.—Normal and immune sera were obtained from a 
single rabbit. The immune serum was prepared by intra- 
venous injection of the A/Singapore variant virus described by 
Cohen and Belyavin (1959). Two injections of approximately 
100 and 1000 hemagglutinating doses were given at an interval 
of 3 weeks. Immune serum was collected 14 days after the 
second injection. 

Normal and immune rabbit sera were freed from non- 
specific inhibitors by treatment with crude receptor-destroying 
enzyme (R.D.E.). One volume of serum was mixed with two 
volumes of R.D.E. diluted 1:2 in calcium-acetate-buffered 
saline, held at 37°C for 5 hours, and then at 56°C for 30 
minutes to inactivate the R.D.E. After treatment with R.D.E. 
the sera were absorbed with chorioallantoic membrane (C.A.M.) 
to remove antibody to the host-tissue component (Smith et al. 
1955). Membranes were harvested from 11- or 12-day-old 
embryonated hens’ eggs, washed thoroughly in three changes 
of physiological saline, and minced with scissors. After 
suspension in a suitable volume of saline the minced C.A.M., 
was sedimented by centrifugation at 3000 g. for 20-30 minutes 
resuspended in a suitable dilution of the serum to be absorbed, 
and held at 4°C overnight. Next day the minced C.A.M. was 
resedimented by centrifugation; the supernatant fluid consti- 
tuted the absorbed serum. 


Periodate Treatment 

1 ml. of serum diluted 1 : 5 was mixed with 1-5 ml. of M/50 
potassium periodate in saline and held overnight at 4°C, 
Next day 1-5 ml. of a 10% glucose solution in saline was added 
to neutralise any excess periodate. 
Hemagglutination and Hemagglutination-inhibition Titrations 

Titrations were performed by the photoelectric densitometer 
method of Hirst and Pickels (1942), modified by Smith and 
Westwood (1949) and Belyavin et al. (1951). Titres were 
obtained from densitometer readings by the use of Lim’s 
nomogram for 50° end point interpolations (Lim 1954). 
Mouse Jnoculations 

All intranasal inoculations of virus and horse serum were 
carried out under ether anesthesia. Intravenous inoculations 
were performed without the aid of anesthesia. 
Virus Titrations in Mice 

Serial 10-fold dilutions of seed virus in 50°, broth-saline 
were inoculated into groups of six 12-18 g. Swiss albino mice; 
the inoculum volume was 0:05 ml. After an observation 
period of 10 days the 50% lethal dose was calculated by the 
method of Thompson’s moving averages (Thompson 1947), 
No significant loss of infectivity on storage was noted during 
the investigation. 
Total Lung-lesion Score 

At the end of the 10-day observation period mice remaining 
alive were killed and their lungs examined for typical influenza 
lesions. These were scored as follows: 5 for complete con- 
solidation and death; 4 for complete consolidation; 3, 2, and 1 
for 3/;, 1/2, and 4/, consolidation of the total lung surface 
respectively. Trace lesions were recorded but not scored. 
The total lung-lesion score of each group of mice is expressed 
as a percentage of the total possible. 


Experimental 

Before ascribing the protective potency of normal 
horse serum used in this investigation to its y-inhibitory 
component it was necessary to exclude the presence of 
antibody to Asian-type influenza viruses. For this reason 
it was tested in parallel with normal and immune rabbit 
sera for hemagglutination inhibition against inhibitor 
sensitive and resistant variants of the A/Singapore strain. 
Rabbit sera were treated with crude R.D.E. in an attempt 
to free them from non-specific inhibitors and were 
absorbed with chorioallantoic membrane to remove 
antibody to the host-tissue component (Smith et al. 1955). 
In addition, all the sera were tested before and after 
treatment with periodate, which is known to inactivate 
y-inhibitor (Shimojo et al. 1958). The results of these 
experiments are summarised in table 1. They show that 
y-inhibitor in horse as well as rabbit serum can be clearly 
differentiated from specific antibody by its inactivity 
against the inhibitor-resistant variant, which is fully 
sensitive to antibody. That the inhibitory activity of 
horse serum was not due to specific antibody is further 
evident from the complete inactivation of horse-serum 
inhibitor by periodate compared with only partial reduc- 
tion of the activity of immune serum. It was concluded 
that the horse serum used in the mouse-protection tests was 
free from specific antibody to Asian-type influenza viruses. 


TABLE I—HA:MAGGLUTINATION-INHIBITION TITRES OF INHIBITOR SENSITIVE AND RESISTANT VARIANTS WITH 
NORMAL AND IMMUNE SERA 





Normal horse serum 


Normal rabbit serum Immune rabbit serum 











Virus : | R.D.E., C.A.M. | R.D.E., C.A.M. 
Periodate | : | RDF. and | dior 2 | RD.E.and_ | ios 
| Untreated treated | Inactivated ® | ¢ 4’. treated | ——— | C.A.M. treated | aoe a 
| | } | 
Inhibitor-sensitive .. .. | > 20,480 | <80 | 248 | 174 <80 | 6246 1395 
| | <80 | <80 | <80 6912 1555 


Inhibitor-resistant .. are <80 | <80 





* Inactivated at 53°C for 30 minutes. 
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‘ 
TABLE II-—-COMPARISON OF PROTECTIVE EFFECT OF INTRAVENOUS AND 
INTRANASAL HORSE SERUM 





Serum admin. | Serum admin. 











“ : Controls Challenge dose 
30 min. before 30 min. after . 
virus challenge | virus challenge (serum only) (L.D.50/0°05 ml.) 
Intra- | Intra- | Intra- | Intra- | Intra- | Intra- | 
venous nasal | venous nasal venous | nasal 
10/10 | 0/6 5/5 1/6 0/6 | 0/6 10°“L.D.g4 





Numerator =no. of deaths in 10-day observation period. 
Denominator = no. of mice in group. 
Mouse Protection Tests 

The protective effect of neat horse serum administered 
by the intravenous and intranasal routes was first com- 
pared. Ten mice were inoculated with 0-25 ml. of horse 
serum intravenously and six with 0-05 ml. intranasally. 
After an interval of 30 minutes both groups were chal- 
lenged by the intranasal administration of 0-05 ml. of 
seed virus diluted to contain an estimated dose of 10? 
L.D.59. In the same experiment twelve mice were 
inoculated with the same challenge dose, followed after 
30 minutes by intranasal administration of 0-05 ml. of 
horse serum into six of them and intravenous injection 
of 0:25 ml. into the remaining six. Two groups of six 
mice received intravenous or intranasal horse serum only. 
One mouse, which died from non-specific causes without 
showing any typical influenza lung lesions, was excluded 
from the series. The results summarised in table 11 show 
that intravenous administration of horse serum 30 
minutes either before or after the virus challenge was 
extremely effective in protecting mice against death. The 
serum given intravenously did not reduce the mortality- 
rate, but mice so treated survived somewhat longer than 
mice infected with one-tenth the challenge dose. This 
delay effect was not investigated further. The relative 
inefficacy of horse serum by the intravenous route is 
probably due largely to dilution of the inhibitor material 
in the circulation. Very large doses of serum would have 
to be given systemically to achieve the required concen- 
tration in the lung tissues. This is borne out by the 
observations of Henle et al. (1941) on the passive im- 
munisation of mice against influenza with immune serum. 
These workers found that, to confer protection, about 5-10 
times more serum was necessary by the intravenous than 
by the intranasal route. 

Further experiments were performed to determine the 
duration of the protective effect of intranasally administered 
horse serum. 0-05 ml. of horse serum was administered 
intranasally to each of thirty mice, and successive groups 
of six were challenged with an estimated virus dose of 
10? L.D.; after 1, 3, 6, 24, and 48 hours. Similarly thirty 
mice received the challenge dose first and successive 
groups of six were then given 0:05 ml. of horse serum 
intranasally after the same time-intervals. Bovine serum 
given 1, 3, and 6 hours before virus was also tested, and 
four mice received bovine serum only. The actual 
challenge doses of virus used at different times during the 


TABLE III—EFFECT OF INTRANASAL HORSE AND BOVINE SERUM 
ADMINISTERED BEFORE OR AFTER VIRUS CHALLENGE 





Horse serum Bovine serum 

















Time (hr.) Time (hr.) Time (hr.) 
before virus after virus before virus | Control 
challenge challenge challenge — 
] only 
1/3 6 | 24/481 | 3 | 6 | 24/48) 1/3 | 6 
/6 | 0/6 0/6 | 0/5 | 0/6 | 0/5 | 0/3 | 1/5 | 6/6 | 6/6 | 6/6 6/6|6/6| 0/4 
ul | | | | | | 











Numerator =number of deaths occurring during 10 day observation period. 
Denominator =number of mice in group. 


experiment were obtained by infectivity titrations in mice 
and did not differ significantly from the estimated dose. 
Six mice died from non-specific causes without showing 
any typical influenza lung lesions; these were excluded. 
The results summarised in table 111 show that horse serum 
administered intranasally up to 48 hours before the virus 
challenge was strikingly effective in protecting mice against 
death. Given up to 6 hours after the virus challenge it was 
almost equally effective, but after 24 hours was completely 
ineffective. The absence of any protective effect with 
bovine serum, which does not contain any y-inhibitor, 
confirms that the protective effect of horse serum is 
mediated by the y-inhibitor. The total lung-lesion scores 
of the various groups of mice treated with horse serum are 
shown in the accompanying figure. From comparison of 
the scores for the 1, 3, and 6 hour groups, in which only 
one death occurred, it is evident that administration of 
serum before challenge was considerably more effective 
than administration after challenge. Even with an interval 
of 6 hours between treatment and infection the lungs were 
much better protected than with treatment 1 hour after 
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infection. This is in accord with the protective effects of 
specific immune sera reported by other workers. 


Discussion 

Protection of mice against infection with an Asian 
influenza virus by the intranasal installation of normal 
horse serum has been demonstrated unequivocally, and 
there is little doubt that this is due to a serum component, 
which has been termed y-inhibitor to distinguish it from 
the « and 8 hemagglutination-inhibitors present in the 
sera of many animal species. Virus neutralisation by 
specific antibodies is believed to depend on the blocking of 
virus receptor sites, essential for the initiation of infection, 
by the antibody molecules. It is a reasonable assumption 
that the same mechanism underlies y-inhibitor activity. 
The greater efficacy of horse serum administered before 
the virus challenge supports this view. The long duration 
of the protective effect suggests that the inhibitory material 
is of relatively large particle size which renders absorption 
into the circulation difficult. Probably for the same reason 
the intravenous route of administration is less effective 
than the intranasal. The protective effect of horse serum 
given up to 6 hours after the virus challenge is explicable 
on the basis of neutralisation of virus released from the 
early cycles of multiplication. 

The outcome of the investigation raises the question of 
the use of y-inhibitor as a prophylactic and therapeutic 
agent in human influenza infections. Smorodintseff and 
others have reported significant protection from infection 
by intranasal administration of hyperimmune serum in 
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man (Smorodintseff 1939, Smorodinzew et al. 1940, 
Zhdancv 1959), and there is no reason to suppose that 
similar results could not be obtained by the use of 
y-inhibitor in outbreaks caused by inhibitor-sensitive virus 
strains. Strains isolated in the laboratory from clinical 
cases, however, differ in their sensitivity to y-inhibitor, 
though it is not yet known how far such differences are the 
result of laboratory manipulation. Furthermore it has 
been shown recently that virus populations sensitive to 
y-inhibitor may be heterogenous and that inhibitor- 
resistant virus populations may be derived from them by 
passage in the presence of horse serum (Choppin and 
Tamm 1959, James and Fiset 1959, Cohen and Biddle 
1960). A controlled trial of the prophylactic efficacy of 
horse serum during an epidemic, correlated with studies of 
the inhibitor sensitivities of freshly isolated virus strains, 
would yield valuable information. 

An obvious clinical objection to the use of unrefined 
products of horse serum is the danger of serum-sensitivity 
reactions, although Smorodinzew et al. (1940) did not 
observe any local or general reaction after intranasal 
administration of 2-3 ml. of immune horse serum in a 
series of 501 individuals receiving prophylactic inhalations. 
Moreover horse-serum fractionation, with a view to the 
concentration and partial purification of the y-inhibitor, 
should reduce this risk as well as increasing prophylactic 
and therapeutic potency. 

Apart from any immediate possibility of the practical 
use of y-inhibitor, the demonstration that a virus-receptor- 
blocking agent, available in large quantity from a natural 
source, can alter the course of influenza infection of mice 
has important implications. It is unlikely that y-inhibitor 
is the only naturally occurring substance with such 
properties. Indeed, a mucopolysaccharide, isolated from 
adult mouse intestine, was shown by Mandel and Racker 
(1953) to be capable of inhibiting both hemagglutination 
and infectivity of the GD vu strain of mouse-encephalo- 
myelitis virus. Further search for agents of this type is 
called for. 

Summary 

Normal horse serum administered intranasally protected 
mice from death when given up to 48 hours before or 
6 hours after 10? L.D.;) of an Asian virus strain sensitive 
to y-inhibitor. Intravenous administration of horse serum 
was Of little value. The possibilities of the use of y-inhibitor 
as a prophylactic agent in man are discussed. 


I wish to thank Prof. Wilson Smith, F.R.s., for his advice and help 
with the preparation of this paper. 
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Hartmann et al. (1953, 1954) stated that in infants 
having milk feeds as much as 40% of the total blood- 
sugar may be galactose. They also found that after large 
doses of galactose (1-75 g. per kg. body-weight) by mouth 
the rise in blood-sugar may be entirely due to galactose, 
the glucose level sometimes falling and then rising again 
as the galactose falls. A similar effect was noted in infants 
who had had milk after a period of starvation or non- 
milk feeding for diarrhea. To distinguish between 
glucose and yalactose these workers used the “ true” 
glucose estimation method of Somogyi, before and after 
yeast fermentation. 

With a glucose-oxidase and a copper-reduction method, 
Dormandy. et al. (1959) reached similar conclusions, 
Studying two full-term and seven premature infants, 
they found that after a milk feed the difference between 
the total blood-sugar and the blood-glucose was as high as 
60-80 mg. per 100 ml., and they assumed that the 
difference was due to the presence of galactose in the blood. 
In two premature jaundiced infants they found a fall in 
blood-glucose after a milk feed, hut repeated tests during 
the first few weeks of life showed a reversal of this 
phenomenon. 

Recent work has suggested that the conclusions of these 
workers may be incorrect. By paper chromatography no 
galactose was demonstrated in the blood of newborn 
babies after lactose-containing feeds, although the fre- 
quent finding of galactose in the urine of these babies 
suggested that undetectable amounts must have been 
present (Haworth 1960). Sadoff and Ulstrom (1959) 
also fuund no galactose in the blood of newborn babies 
after milk feeds. 

In this paper we describe further observations on the 
blood-sugar of infants after lactose-containing feeds. 


Patients and Methods 
Twelve babies were studied. 


Cases 1-8 were newborn babies (five premature and three 
mature) born at the Winnipeg General Hospital. All were 
initially healthy, but one premature baby (case 2) later had a 
minor staphylococcal infection. Cases 9-12 were inpatients at 
the Winnipeg Children’s Hospital. Case 9 was a baby aged 
6 weeks, who was being treated for eczema but was otherwise 
healthy. Case 10 had chronic diarrhoea of unknown cause; at 
the age of 2'/, months he was grossly wasted, and for several 
days before the test he had been having an artificial feed of 
strained meat, corn oil, and sucrose. Case 11, aged 4 months, 
was recovering from gastroenteritis caused by a pathogenic 
strain of Escherichia coli. He had been treated with intravenous 
fluids and starvation; feedings of diluted skimmed milk had 
been started the day before the test. Case 12, aged 13 days, was 
under observation for hyperbilirubinemia of uncertain cause 
(probably severe “‘ physiological ’’ jaundice). 

The tests weve conducted at the babies’ normal feeding 
times—i.e., 4 hours or, for the smaller premature babies, 
3 hours after their previous feedings. After the fasting blood 
specimens had been taken the babies were fed. Six babies were 
given lactose dissolved in water, one was given galactuse in 
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water, and the remaining five were given a milk feed. The 
smallest premature babies were fed by stomach tube. No baby 
vomited. After the feed, which never took longer than 8 
minutes, further blood samples were taken after 5, 15, 30, 60, 
120, and, in a few cases, 180 minutes. 

Blood was collected by heel prick into dry heparinised 
capillary tubes. After centrifuging, all samples of plasma were 
analysed for total sugar and glucose. Except for the 5-minute 
samples, they were all chromatographed. 

Total sugar was estimated by the method of King (1951).* 
Glucose was estimated by the glucose-oxidase method described 
by Huggett and Nixon (1957). A slight modification was 
adopted in that 2 ml. of the glucose-oxidase reagent and 0-2 ml. 
of the plasma filtrate were used; and, because this gave rise to 
some precipitation at pH 7, the reaction was adjusted to pH 6. 
Glucose standards and a blank were included with each set of 
estimations. 

Our chromatographic technique was a modification of the 
method originally used by Williams (1954). The silver-nitrate 
developer was that described by Trevelyan et al. (1950). 
Initially the plasma was deproteinised for chromatography by 
taking 50 wl. into a capillary tube, followed by an equal volume 
of 25% trichloroacetic acid. The tube was sealed and centri- 
fuged. 50 wl. of the supernatant protein-free fluid was then 
applied directly to the filterpaper. By this method it was 
possible to detect 0-001% of galactose or glucose in the 
aqueous standard solution; but, because of interference from 
inorganic ions, it was not possible to detect less than 0:02% of 
galactose in the plasma. For this reason the plasma from cases 
10-12 was deproteinised by acetone. 100 ul. of acetone was 
taken into a capillary tube followed by 50 ul. of plasma, and the 
procedure outlined above was then adopted. By this technique 
there was less ionic interference, and galactose could be 
detected in a concentration of 0-01% in the plasma. 


Results 


The results of the blood-glucose and blood-sugar 
analyses are shown in the table. 


Three tests were performed on case 2 because of the 
abnormal results from the first two tests. When this 
premature baby was first tested at the age of 6 days, the 
blood-glucose 4 hours after the previous feed was nil by the 
total-sugar method, and only 2 mg. per 100 ml. by the glucose- 
oxidase method, and no trace of glucose was detected by 


*We have found that this method measures 100% glucose, 85% 
fructose, 68% galactose, and 28% lactose. 


TOTAL-BLOOD-SUGAR AND BLOOD-GLUCOSE 


chromatography. Despite this the baby seemed to be in no 
distress, and showed no signs of hypoglycemia. After a dose 
of 3 g. of lactose the blood-sugar rose slowly, and was still 
rising after 2 hours. When the baby was retested at the age 
of 20 days profound hypoglycemia was still evident; a more 
normal curve was obtained although the blood-sugar level was 
still abnormally high after 2 hours, but a 3-hour sample 
was normal. This baby had a minor staphylococcal infection 
at the time of the second test, and was being treated with 
erythromycin. At 38 days of age retesting showed a normal 
blood-sugar response, although the fasting level was still 
slightly low. 

Case 1, a small mature day-old baby, also had no glucose in 
his blood 4 hours after feeding, and was without signs of 
hypoglycemia. After being given galactose 1:75 g. per kg. 
body-weight, the blood-glucose and total-sugar rose slowly 
to 46 and 50 mg. per 100 ml. respectively, and started to fall 
after 2 hours. In case 7 the fasting blood-glucose level was 
9 mg. per 100 ml., and the total sugar was 22 mg. per 100 ml. 
Milder degrees of fasting hypoglycemia were noted in the 
other newborn babies. Case 10, the baby with chronic diar- 
rheea and wasting, showed a slow rise in blood-sugar, and there 
was no fall at the end of 2 hours. Case 11, recovering from 
gastroenteritis, showed almost no rise in blood-sugar after a 
feed of 3 oz. of milk. Histograms of the total-blood-sugar and 
blood-glucose levels of these cases are shown in figs. 1 and 2. 

Case 12, the jaundiced baby, showed a mild fasting hypo- 
glycemia and a flat curve after 2'/, oz. of powdered milk. 

Chromatography was not performed on the blood samples 
from case 1 because the volumes were inadequate, but in none 
of the other babies was galactose or any identifiable sugar, 
other than glucose, found. In many of the blood samples, 
however, an unidentified reducing substance was found. This 
was shown as a rather broad band on the filterpaper, below 
the position of the lactose. This substance was found as often 
in those blood samples which showed no difference between 
the glucose-oxidase and total-reducing-sugar methods as 
in those which showed a substantial difference, and it was 
present in several fasting specimens. 

Discussion 

The table shows that in many of the blood samples 
examined the values obtained by the total-blood-sugar 
and the glucose-oxidase methods were appreciably 
different. Minor differences might be accounted for by 
errors of technique, and this is likely to explain the eleven 


LEVELS IN 12 INFANTS AFTER SUGAR FEEDS 





Time (min.) 











| : Sugar 
Case, Sex Age oa Feed (mg. per F ] Remarks 
| | . ‘ 100 ml.) ed 5 15 30 60 120 180 
1 | M | 1day 5 i 45 g. galactose | Total sugar| 0 15 26 48 50 44 Normal full-term 
| (Glucose | 0 | 22 | 32 | 44 | 46 | 44 
2(a)) M 6 days 211 | 3g. lactose |Totalsugar'; O | 14 45 59 97 140 Normal premature 
| Glucose i 3 8 20 37 72 128 
(b) 20 days| 210 | 3g. lactose Total sugar! 8 51 87 117 146 114 59 Mild staphylococcal 
| Glucose : 2 37 75 95 136 122 46 infection 
(c) 38 days 3 15 3 g. lactose Total sugar; 30 64 100 122 112 69 Recovered from 
Glucose | 29 | 61 94 110 109 69 a infection 
2} F 6 days 40 5 g. lactose Total sugar; 41 | 41 81 90 80 69 72 Normal premature 
Glucose | 41 | 48 71 82 85 66 66 
4 M 5 days 3 10 5 g. lactose Total sugar| 34 | 70 92 ia 137 120 76 Normal premature 
Glucose | 3 70 94 108 134 120 65 
a) 8 3 days 615 | 3g. lactose Total sugar, 28 | 58 | 65 77 68 71 oe Normal full-term 
Glucose 10 | 30 | 34 58 49 56 a 
6 M | 5 days 7 2 2'/, oz. evaporated milk=3 g. | Total sugar| 35 69 105 107 73 63 an Normal full-term 
| | lactose, 1 g. sucrose Glucose 35 61 84 92 58 49 a 
155 
7 F | 4days 312 25 ml. evaporated milk=0-7 g. | Total sugar; 22 | 58 | 88 105 i 48 59 Normal premature 
| lactose, 0-6 g. sucrose Glucose 9 44 75 78 51 35 42 
8 M | 6days; 3 8 3 g. lactose Total sugar 39 53 | 73 76 96 64 Normal premature 
Glucose 30 52 | 66 |: 80 111 66 
9 F 42 days 8 12 3 g. lactose Total sugar; 88 117 119 130 111 80 Eczema 
l Glucose 77 100 109 110 93 70 
0 M | 2'/smos. 6 6 3 oz. evaporated milk=4-3 g. Total sugar; 45 49 52 60 61 73 Diarrhea; wasting 
lactose Glucose 40 47 47 54 50 62 
ll F | 4mos. 11 2 3 oz. milk=4 g. lactose Total sugar| 79 84 83 83 92 87 Esch. coli enteritis 
l . Glucose 74 74 75 78 84 74 y ; 
2 M 13 days 6 4 70 ml. powdered milk=4-9 g. Total sugar 35 49 64 91 64 61 Jaundice (bilirubin 


} lactose Glucose 


13-9 mg. per 100 ml.) 
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instances in which the glucose-oxidase method gave 
slightly higher readings than the total-sugar method. 
In only three fasting specimens (from cases 5, 7, and 9) 
was the difference greater than 10 mg. per 100 ml., but 
in twenty-nine of the samples after feeding a difference of 
more than 10 mg. was found, and in eight it was greater 
than 20 mg. In the 15-minute sample from case 5 a 
difference of 31 mg. per 100 ml. was observed. It has 
been suggested that blood “‘ saccharoids ”’ are responsible 
for the non-glucose fraction in blood, and their significance 
has recently been discussed by Middleton (1959). 

Galactose was not identified by chromatography in 
any of the blood samples from the eleven babies after 13 
lactose feeds. This confirms our previous findings 
(Haworth 1960). Taking into account the limits of 
sensitivity of the chromatographic method, one can 
therefore conclude that any galactose in the blood of 
cases 2-9 could only have been present in concentrations 
of less than 20 mg. per 100 ml., and in cases 10-12 in 
concentrations less than 10 mg. Therefore in those 
samples of blood from cases 2-9 showing a saccharoid 
fraction above 20 mg. per 100 ml., the fraction was not 
entirely due to galactose, and the same conclusion holds 
for samples from cases 10-12 showing a fraction greater 
than 10 mg. Small amounts of lactose and galactose must 
be present in the systemic blood after lactose feeds 
because these sugars are often found in the urine, but 
the concentration must be usually less than 1 mg. per 
100 ml. because the total amounts of these non-threshold 
substances excreted are very small (Haworth 1960). 
Lactose and galactose in larger amounts have been 
demonstrated occasionally by chromatography in the 
blood of babies after ingestion of lactose (Haworth and 
MacDonald 1957, Haworth 1960). 

The unknown substance found by chromatography 
may be related to the saccharoid fraction, although no 
obvious correlation was observed in the difference between 
the two methods of blood-sugar analysis and the filter- 
paper stain. Further work is in progress to clarify this 
point. 

These conclusions conflict with the statements of 
Hartmann et al. (1953) and Dormandy et al. (1959) that 


C1 Total-blood-sugar 
4 Blood-glucose 











0 : 
Fasting 5S 


1—Total-blood-sugar and blood-glucose 
levels: in case 1 after a feed of 4°5 g. galactose, 
and in case 2 after three feeds of 3 g. lactose. 


Fig. 2—Total-blood-sugar and blood-glucose 
levels in cases 7, 10, and 11 after feeds of milk 


galactose formed a high pro- 
4 portion of the total blood- 
sugar of infants after milk 
feeds. But these workers only 
suggested the likelihood that 
the difference between the 
total-sugar and glucose in the 
blood which they examined 
was galactose. Sadoff and 
Ulstrom (1959), who con- 
ducted tests similar to ours, 
demonstrated no _ galactose 
(above 3 mg. per 100 ml.) in 
the blood of infants after milk 
feeds. They also showed no 








iS 30 60 120 statistical difference between 
a ar the results of their total-sugar 
> and glucose methods, but the 


sugar content in individual 
samples of blood varied so 
much that their technical 
methods must be suspect. 

In none of our cases did 
the blood-glucose level fall 
after lactose was given, and we were therefore unable to 
confirm the observations of Hartmann et al. (1953, 1954) 
and Dormandy et al. (1959). The seven “‘ premature ” 
babies which Dormandy et al. studied all apparently 
weighed over 6 lb., and would not, therefore, be con- 
sidered premature by the usually accepted standards. 

It was remarkable that in two babies (cases 1 and 2) 
we could demonstrate no sugar in the blood 4 hours after 
feeding. These babies were in no way distressed, and 
showed no signs of hypoglycemia. Lesser degrees of 
fasting hypoglycemia were found in the other newborn 
infants. Hypoglycemia in the newborn period is well 
recognised, being more pronounced in premature babies 
(Hartmann and Jaudon 1937, Miller and Ross 1940, 
Norval et al. 1949, Norval 1950, Farquhar 1954), and 
many workers have commented upon the frequent lack 
of symptoms attributable to it. The cause is unknown, 
although Farquhar (1954) discussed some of the possi- 
bilities. It may be related to the apparent lack of secretion 
of adrenaline by the infantile adrenal medulla (Greenberg 
and Gardner 1959). 

The hypoglycemia seen in cases 1 and 2 was more 
profound than that reported by the above workers, and 
this raises questions as to what substances these babies 
were using for their metabolism. The first dose of lactose 
given to the very immature baby (case 2) caused the blood- 
sugar and glucose to rise in a linear fashion from zero, 
and it was still rising 2 hours after the feed. Later tests 
on this baby showed a more normal response, although 
fasting hypoglycemia was still apparent at the age of 38 
days. Case 10 had a similar type of blood-sugar response, 
although this baby did not have a low fasting sugar level. 
The significance of the response in case 2 is unknown, 
but it may have been the result of either slower absorption 
or inefficient liver function, perhaps due to prematurity, 
although the rise in 5 minutes was comparable to that 
seen in the other babies. 

The capillary-tube method which we used for depro- 
teinising the plasma for chromatography has nof, we 
believe, previously been described. We found it valuable 
when dealing with such small volumes because it entails 
a very slight loss of plasma. 
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Summary 

Total-blood-sugar and blood-glucose levels were 
estimated in eleven infants after lactose-containing feeds, 
and in one infant after a galactose feed. Three of the infants 
were normal full-term babies, five were premature, one 
was jaundiced, two had diarrhoea, and one had eczema. 
They were aged 1 day to 4 months. 

After the feeds several samples of blood showed sacchar- 
oid material, amounting to 20-30 mg. per 100 ml., as 
deduced from differences in the two methods of analysis. 

Galactose was not identified in any of the blood speci- 
mens examined by paper chromatography, and it was 
therefore concluded that this sugar was not present in 
amounts greater than 10-20 mg. per 100 ml., which could 
not account for the whole saccharoid function. These 
findings differ from those of previous workers who 
reported a high concentration of galactose in the blood 
of infants after the ingestion of lactose. 

Fasting hypoglycemia was found in all the newborn 


babies examined, and two had no detectable sugar in 
their blood. None of these babies showed any symptoms 
attributable to the hypoglycemia. 


We wish to thank Dr. H. Medovy, Dr. S. Israels, Dr. K. C. Finkel, 
and Miss B. Gourley for their advice and criticism, and several other 
physicians for permission to study their patients. This work was 
supported by a Mead Johnson grant for pediatric research, adminis- 
tered by the American Academy of Pediatrics. 
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New Inventions 


Reviews of Books 





LIMB SUSPENSION IN VARICOSE-VEIN SURGERY 

Tus method has been in use for some 10 years, but does not 
seem to be widely known. The advantages are that blood-loss 
is reduced almost to nothing, hematomas do not form, and 
access to the limb is so good that the patient seldom needs to 
be turned during operation. Skin preparation, towelling, and 
bandaging are also easier as no assistant is needed to hold up 
the leg. 


























Technique.—With the table low the limb is suspended almost 
vertically from a mobile stand by a webbing sling under the 
heel (see figure). The table is then raised to a convenient 
height, which opens the groin. When the groin dissection is 
complete, and the stripper has been inserted, the table is 
lowered. The vein is then stripped, and other interruptions 
are performed, with very little bleeding. The incisions are 
closed, and a 6-in. crépe bandage is applied. 

The illustration was drawn by the department of medical illustra- 
tion, Guy’s Hospital. 

REx LAWRIE 
M.D., M.S. Lond., F.R.C.S., M.R.C.P. 


Guy’s Hospital, 
London, S.E.1 


Prematurity 
Diagnosis, Care and Disorders of the Premature Infant. BERYL 
CORNER, M.D., F.R.C.P., consultant pediatrician, United Bristol 
Hospitals, and lecturer in child health, University of Bristol. 
London: Cassell. 1960. Pp. 600. 105s. 

THIs fine new book on the important social, economic, and 
medical problem of prematurity is a tour-de-force by one very 
well qualified to write it. It deals with all aspects of pre- 
maturity and caters for all concerned—doctors, research- 
workers, students, midwives, nurses, and health visitors—and 
Dr. Corner rightly emphasises the importance of under- 
standing the anatomy and physiology of such immature 
creatures by including an authoritative section of 130 pages on 
these aspects. There follows an excellent section of equal 
length on the care of the premature infant, the fruit of long 
practical experience by the pioneer of the fully comprehensive 
service for the care of all premature babies born in the Bristol 
area. The section on the disorders of the premature infant is 
also comprehensive and much of it also applies to the mature 
newborn infant, but it is salutary to consider all the ills of 
premature babies in the light of their frailty and special 
circumstances. This section includes a valuable chapter on 
disorders of the eyes by Mr. C. A. Brown, an ophthalmologist 
with much experience of the newborn. The final section is 
concerned with prognosis, both immediate and remote, and 
this includes a good account of the pathology of the premature 
infant by Dr. Norman J. Brown, who has collaborated with 
Dr. Corner for many years. There is an ample well-chosen 
bibliography and 139 good illustrations. 

This balanced, pleasantly written book is certainly an 
essential for all concerned with the care of premature babies. 


Pediatric Dermatology 
Henry H. PERLMAN, M.D., PHAR.D., Clinical professor of pxdia- 
trics, Jefferson Medical College, Philadelphia. Chicago: Year 
Book Publishers. London: Interscience Publishers. 1960. Pp. 477. 
135s. 

INCREASING demand for specialised textbooks has stimulated 
Dr. Perlman to write this excellent one designed for pxdia- 
tricians, general practitioners, teachers, and students. It had 
its beginning as long ago as 1928 in a series of lectures and 
demonstrations to graduate students at the Children’s Hospital 
in Philadelphia. 

The general reader will be glad that histopathological 
descriptions are kept to a minimum and he will welcome the 
detailed attention to differential diagnosis. A praiseworthy 
departure from textbook practice is the amount of space— 
50 pages—allotted to the principles of treatment, remedial 
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agents, and the formulary. Too few teachers emphasise, as 
Dr. Perlman does, the importance of simplicity in treatment, 
the knowledge of the composition of preparations being 
prescribed, and the exact effect of each ingredient. He also 
rightly stresses not only the necessity to avoid blunderbuss 
prescribing but also to choose the proper base or vehicle and 
the correct quantity, bearing in mind the age of the patient, 
the area involved, and the frequency of application. Many 
students on qualification remain mystified about the basic 
composition of lotions, creams, and pastes and when one should 
be used in preference to another. The answers to these 
questions are given clearly and in detail. The formulary, 
easy to find, being on light blue paper, ends with a novel and 
useful section on the removal of stains from the skin and 
clothing: the advice should be specially welcome to the patient 
with chronic psoriasis who has to contend with preparations 
containing tar and dithranol which often ruin his underwear 
and nightwear. 

There are some minor points of controversy. Granuloma 
annulare has never been proved to be tuberculous and should 
not be included in the chapter on cutaneous tuberculosis, but 
rather with other allergic conditions. British dermatologists 
would no longer approve of liquor arsenicalis in the treatment 
of this condition or of dermatitis herpetiformis, in view of the 
possible late development of squamous-celled carcinoma of the 
skin. Dr. Perlman rightly points out that cutaneous tuber- 
culosis is far less common in the United States than in Europe, 
which in part excuses him for not being completely up to date 
with the latest therapy for lupus vulgaris, Bazin’s disease, and 
tuberculosis verrucosa cutis. It is now hard to justify, however, 
the use of radiotherapy in the latter two conditions. Excision 
and diathermy have now been outmoded by chemotherapy in 
the treatment of verruca necrogenica. 

The quality of production is excellent, and the illustrations, 
all in black and white, are well chosen and of good definition. 
The index is extensive and accurate, and a few well-chosen 
references are included at the end of each chapter. 


A Study of Abortion in Primitive Societies 
GEORGE DEVEREUX. London: Thomas Yoseloff. 1960. Pp. 394. 
35s. 

IN his struggle to survive, both as an individual and as a 
member of an organised group, man has long been deeply 
concerned with laws and customs relating to abortion. 
Primitive societies with their high natural birth wastage were 
undoubtedly acutely sensitive to the artificial interruption of 
pregnancy which might threaten the very survival of the tribe. 
In this book Dr. Devereux describes the circumstances of 
abortion in some 400 primitive, preindustrial societies. In the 
light of an extensive examination of what has been written on 
the subject, he sets out the indications, the techniques 
employed and by whom, the individual and collective attitudes 
adopted towards it, and discusses the alternatives and possible 
physical and social consequences. He also deals at some 
length with the role of sex in primitive societies. An extensive 
bibliography will allow readers to consult the original works. 
The book is of interest primarily to anthropologist and psycho- 
logist, but sociologist and gynecologist will find in it many 
useful references. 


A Primer in Medicine 
M. H. PAPPworTH, M.D., M.R.C.P. London: Butterworth. 1960. 
Pp. 241. 32s. 6d. 

DESCRIBED as a “ primer” although dealing only with the 
cardiovascular, respiratory, alimentary, and neurological 
systems, this book is based on the author’s course for the 
M.R.C.P. and is primarily intended for students in their first 
clinical year. They may find much of it hard to understand, 
and they will seldom appreciate what lies behind the repeated 
thrusts at modern medical practice; indeed, Dr. Pappworth has 
allowed himself so much destructive criticism that the rest of 
his teaching seems less persuasive. He is insistent that students 
must learn facts, as indeed they must, but most teachers find 
that the facts are better remembered if the underlying mechan- 
isms are understood. Unashamedly directed towards examina- 


tion results, this book is unlikely to inspire the student or 
encourage the inquiring attitude needed to sustain his medical 
interest or powers of observation after qualification. 


Margaret McMillan 
The Children’s Champion. G. A. N. LOWNDES, M.C., B.LITT., J.P, 
London: Museum Press. 1960. Pp. 110. 15s. 

1960 is the centenary of the birth of Margaret McMillan, 
pioneer in nursery-school education and in children’s health 
and welfare: This book is the result of the Nursery School 
Association’s decision to celebrate the centenary by asking a 
number of people who knew Margaret McMillan to write a 
personal appreciation of her. Contributors include Viscountess 
Astor, Sir Cyril Burt, Arnold Gesell, Earl Russell, Dame Sybil 
Thorndike, and a number of Margaret McMillan’s former 
colleagues, associates, and pupils. The book includes chapters 
on her early years and personality, her pioneer work at Brad- 
ford, her work in London, the open-air nursery school, the 
Rachel McMillan Teachers’ College at Deptford, the Margaret 
McMillan Memorial College at Bradford, and, finally, the 
McMillans’ place in England’s Silent Revolution and the 
Unfinished Task. 

When Margaret McMillan worked in Bradford in the 1890s 
about a third of all babies died in their first year. When she 
opened her school at Deptford in 1911, 80% of the children 
had rickets. Setting out to improve this deplorable state of 
affairs, she met violent opposition, and only a handful of people 
even understood what she was trying to do. Disease, deformity, 
and death were accepted as the unavoidable lot of the children 
of the poor, even by the poor themselves. 

The book inevitably seems to be superficial in places, for it is, 
after all, a tribute rather than a profound study. But it is of special 
interest because many different kinds of people have contributed 
to it and because it shows how many of the ideals for which 
Margaret McMillan fought have been achieved, and how many 
have not. At present there is a nursery-school place available 
to about 1 child in 65. The book ends with the suggestion that 
the provision of more nursery schools might lessen the inci- 
dence of broken homes, mental ill-health, and crime. 


Christopher’s Textbook of Surgery (7th ed. Philadelphia 
and London: W. B. Saunders. 1960. Pp. 1551. 119s.).— 
Since last we noted this work two editions have appeared and 
the editorship has passed from Dr. Christopher himself to 
the next generation and the able hands of Dr. Loyal Davis. 
Four years ago Dr. Davis introduced a change of policy with 
the 6th edition: he saw what all too few textbook authors and 
editors appreciate—that complete factual cover is no longer 
feasible or desirable, that the basic facts and principles of each 
subject well and coherently told will stimulate the student to 
seek further knowledge for himself in the library and at the 
bedside. As a result the book is very readable and takes its 
place with the best textbooks of surgery in English language: 
it is intelligently contrived, well executed, and as up to date 
as works by many authors can be. 


The Transparency of the Cornea (Oxford: Blackwell 
Scientific Publications. 1960. Pp. 268. 45s.).—Following the 
18th International Congress of Ophthalmology held in Brussels 
some participants met at Knokke-le-Zoute to discuss the 
complicated problem of transparency of the cornea. The 
nineteen papers at this symposium, organised by the Council 
for International Organisations of Medical Sciences, ranged 
over anatomy and development of the cornea, pathological 
reactions, the biophysics, the biochemistry, and the metabolism 
of the cornea, and the deposition of fat and crystalline deposits. 
Five of the papers dealt with different aspects of corneal 
grafting, and while each discipline could bring its quota of 
observations, it is clear that we are still a long way from under- 
standing the rare physiological phenomena presented by 
transparency of tissues. The various contributions brought 
little that was new, but the symposium and the proceedings, 
edited by Sir Stewart Duke-Elder and Mr. E. S. Perkins, 
served a very useful purpose in bringing together a scattered 
literature. 
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Sport and Medicine 


WHOEVER reads the summary of the new Wolfenden 
report ' before the preceding 106 pages may find it rather 
dull. There are no surprises in it, and evidently the 
committee have been at pains to consider everything and to 
offend nobody’s susceptibilities—partly perhaps because 
there were nine members ” rather than four or five who 
might have been more adventurous, but largely because 
of their terms of reference and the policy which governed 
their selection. The terms of reference were: “ To 
examine the factors affecting the development of games, 
sports and outdoor activities in the United Kingdom 
and to make recommendations to the Central Council of 
Physical Recreation as to any practical measures which 
should be taken by statutory or voluntary bodies in 
order that these activities may play their full part in 
promoting the general welfare of the community.” The 
members of the committee were selected, ‘‘ on the basis 
of their ability to examine and assess evidence, as well 
as their general interest in the subject”. Taking these 
things into account, Sport and the Community is a first- 
class review of the situation, and its recommendations 
are a logical corollary. Unfortunately, there is nothing 
to suggest what the Central Council of Physical Recrea- 
tion should do next. The report has had a pretty good 
Press, which was no doubt the outcome of good timing 
and the choice of a public figure as chairman, as well as 
the obvious news value of sport. And presumably this 
publicity is all that the Central Council set out to achieve, 
relying on the resulting public interest to exert the 
necessary pressures to action. Even so, unless the 
Chancellor of the Exchequer has a deep personal 
interest in the subject, what can be expected to happen 
next—if anything ? 

A word that is conspicuously absent from the report is 
health; and, since the context embraces the promotion 
of the general welfare of the community, this is surpris- 
ing. One can understand the committee’s reluctance to 
get knee-deep into the relation between health and 
exercise, but they might have had a try up to their 
ankles. Health has long been defined in terms of what it 
is not, and there is much statistical evidence correlating 
ill health of one sort or another with sedentary habits. 
Admittedly this does not prove that health and physical 
activity are inseparable, but as a profession we are on 
record as having advised the general public that regular 
physical activity is a preventive for, among other things, 
coronary thrombosis; and this advice applies equally to 





1. Sport and The Community: Report of the Wolfenden Committee on 
se art, 1960. London: Central Council of Physical Recreation, Pp. 135. 


s. 6d, 

2. Sir John Wolfenden, Mrs. G. C. Allen, The Bishop of Chester, 
Miss E. B. Clarke, Sir Godfrey Ince, Mr. J. L. Longland, 
Mr. A. D. Munrow, Mr. H. A. Pawson, and Sir Arthur Porritt, 
P.R.C.S. 


a number of chronic conditions. But the report fights 
shy of this aspect. 

The committee mention the encouragement of medical 
matters relating to sport, in particular “‘ advances in 
methods of training and technique”. But instead of 
sweeping the argument firmly along by way of the help 
such advances could give in reducing the incidence of 
sports injuries, they refer only to “ reducing the amount 
of time lost in industry and school by sports injuries ”’. 
Another paragraph suggests that the proposed Sports 
Development Council, which would be primarily 
concerned with finance, should also assume responsi- 
bility for the coordination of the relevant researches of 
the British Association of Sport and Medicine, the 
consultant medical panel of the Central Council of 
Physical Recreation, the Ergonomics Society, certain 
branches of the Medical Research Council, and the 
medical officers of the governing bodies of sport. This 
seems to ask too much of a lay committee assembled to 
spend an annual £5 million on sport. By all means let 
these efforts be coordinated, but it will take some firm 
handling and a very clear idea of what is wanted. 


The need to improve the treatment of sports injuries 
is plain, but that is only a beginning. There is an 
enormous opportunity for research in sport and medi- 
cine. The most pressing problem is the extent to which 
the physical efficiency of the locomotor system 
influences the efficiency of other systems. There are two 
reasons why it is important. First, the general public 
has more leisure time than ever before, and it is going 
to have to find ways of occupying an increasing pro- 
portion of leisure time over an indefinite period. Both 
the demand for facilities for physical activities and the 
incentives for taking part in them are certain to increase. 
Equally certainly there will be a demand for increased 
medical understanding of physical activity, not merely 
from the viewpoint of the consequent injuries but also 
in the various aspects of social medicine. Secondly, 
there is a definite connection between the performance 
of the healthy human body under stress and that of the 
ill-healthy one trying to live a normal life, and the 
inferences to be drawn in this way can be applied to 
every system in the body. In athletic performance there 
are relevant mechanical factors, but we know little about 
them, and almost nothing of the way in which a 
mechanical factor affects performance. For instance, if 
an athlete’s chest expansion is 3 in. when the expected 
normal for his physique is 4, is his performance affected 
by lack of air or is the excessive use of the accessory 
muscles of respiration interfering mechanically with 
the action of other muscles, and if so how? If an 
athlete’s circulorespiratory system is the limiting factor 
in his performance, can the techniques to alleviate 
strain on this system be applied, say, to the treatment 
of a chronic bronchitic who is apt to go into cardiac 
failure ? There is in fact no limit to the range of research 
into this sort of thing, and much might be learnt of the 
ztiology of many diseases. ‘“‘ The sooner we get down 
to it, and learn the extent to which our wellbeing depends 
on the mechanical and functional efficiency of the body, 
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the better.”° In this exciting territory of medical 
research it is unlikely that the proposed Sports Develop- 
ment Council would be the proper coordinating authority 
—but they might give very welcome financial help. 


Virus Infections During Pregnancy 

IT is nearly twenty years since GREGG,’ in Sydney, 
Australia, noted that the mothers of a group of children 
with unusual congenital cataracts often gave a history 
of german measles in the early months of the pregnancy. 
The cataract was often associated with a congenital 
malformation of the heart, and the children tended to be 
small and difficult to feed. There had been an epidemic 
of rubella in Australia the year before, in which a higher 
proportion of patients were seriously ill than is usual 
with rubella. Later studies in New South Wales,°® 
and in South Australia ® established that the infections 
really were rubella; that congenital deafness might be 
caused in the same way; that there was no relation 
between the severity of the maternal infection and the 
nature of the defect in the child; that only infection 
during the first three months of pregnancy was likely 
to produce malformation; and that the timing of the 
rubella was related to the nature of the defect, heart and 
eye defects more often following rubella in the first two 
months, and deafness more often following rubella in the 
third month of pregnancy. 

Many studies have been reported since, a notable 
one being that by CLAYTON-JONES ’ on the frequency 
with which the mothers of deaf children in this country 
had had rubella in pregnancy. Most of these studies 
were retrospective. This approach was well suited to 
the discovery of the types of defect that might be caused 
by rubella in pregnancy, but would not answer the 
important question how often such an illness was 
followed by malformation. Swan and his colleagues ® 
had estimated that the risk was nearly 100% if the 
illness occurred in the first two months, and 50°% if it 
occurred in the third month. Swan,® and also, with more 
circumspection some American authorities,® were still 
citing high risks in 1949. It was obvious to those with 
experience of the pitfalls of retrospective inquiries that 
such estimates were unreliable. What was needed was 
studies in which rubella in pregnancy was ascertained 
independently of the outcome of the pregnancy, and sub- 
sequently the children resulting from the pregnancy were 
carefully examined. The first of these prospective stud- 
ies had already been reported in 1946. Fox and Bortin,” 
in Milwaukee, found only 1 malformed child in 9 in- 
stances where rubella had occurred in the first four 
months of pregnancy. Several such studies have ap- 
peared since. HILL and his colleagues, combining four 
such studies, including one of their own *!~"* estimated 
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that the risk following rubella might be as high as 50% in 
the first month, 25°% for the second month, 17°% for the 
third, and probably not increased above the random risk 
when the infection occurred later than this. Only one 
prospective study '° has suggested appreciably higher 
risks; and several studies, including one that was 
retrospective, have suggested lower risks. 

Clearly there was need for a much larger prospective 
study, and in 1950 one such study was begun in England 
and Wales and later in Scotland.’* This was planned by 
the Ministry of Health and the General Register Office, 
and executed by the medical officers of health in their 
Own areas. 

The study was continued for two years. From women under 
antenatal supervision, two groups were selected: “ virus 
infection cases”? who, on coming under observation, had 
already had a virus infection during their pregnancy, or 
subsequently developed an infection during the pregnancy; and 
“controls ”, who had not had a virus infection during the 
pregnancy on coming under observation, or later during the 
pregnancy, and whose birthdays were on the 31st of the 
month—a random 2°, sample. Any control who developed a 
virus infection after coming under observation was trans- 
ferred to the “ virus infection” group. The virus infections 
included were rubella, measles, mumps, chickenpox, and 
poliomyelitis. The subsequent procedure in the words of the 
report was as follows: 

** After selection, virus and control cases were kept under 
observation until the termination of the pregnancy. In the 
event of abortion, miscarriage or still birth the record card 
was completed as far as possible and returned to the General 
Register Office. In the case of live births the children were 
kept under observation for two years, medical examinations 
being undertaken as soon after birth as possible, at one year 
and at two years of age by local health authority or hospital 
medical officers or by the family doctor. After the third 
medical examination or on the death of the child before 
2 years of age, the completed record card was returned to the 
General Register Office.” 

By the end of 1952, 1745 virus infection cases and 6619 
controls had been registered with the General Register Office; 
and these, after various losses, left 1513 cases and 5717 controls. 
The “ virus infection ” cases included 578 of rubella, 103 of 
measles, 298 of chickenpox, 501 of mumps, and 33 of polio- 
myelitis. There was a rubella epidemic in 1952 and the 
majority of rubella cases were ascertained between February 
and November that year. In the winter of 1950-51 there was 
an epidemic of virus influenza, and the opportunity was taken 
to register instances of virus influenza in pregnancy for eight 
weeks in Liverpool and Manchester, producing 161 cases, 42 
of which occurred in the first three months of pregnancy. 


The main interest of the report lies in the end results | 


of the 578 rubella cases. In 376 mothers the rubella 
occurred after the twelfth week of pregnancy; in this 
late group the percentages of abortions, of stillbirths, 
and of deaths before the age of 2 years were essentially 
similar to those in the control group. But in the 202 


instances where rubella had occurred in the first twelve | 
weeks of pregnancy, all the percentages were raised | 


compared with the control groups—5-0 compared with 
2:4 for abortions (therapeutic abortions were excluded), 
4-5 compared with 2-4 for stillbirths, and 6-9 compared 
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with 2-4 for deaths under the age of 2 years. In this 
early rubella group, the percentage of children alive at 


the end of two years was 83-6, compared with 92 92:8 T 








15. Lamy, M., Seror, M. I E. Bull. Acad. nat. Méd., Paris, | 1956, 140, 196. i 
16. Rubella and Other Virus Infections During Pregnancy. Rep. 1, Hlth | 
med. Subj., Lond. no. 101. H.M. Stationery Office. 1960. Pp. 101. 7: | 
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of the controls. This 83-6°% included, however, 13°% 
with major malformations, compared with only 1:5% 
among 2-year-old survivors in the control group. Thus, 
the figure that may be most useful in practice is that, 
of 100 women who experienced rubella in the first 
twelve weeks of the pregnancy, 73 (just under three- 
quarters) had a child alive and without apparent major 
malformation at the age of 2 years (though about | in 8 
of these would later be found to be partially deaf). For 
100 women in this group who had a live-born child, 80 
would have a child alive and not malformed at the age 
of 2 years. For the control women, the corresponding 
figures were 91 and 96. 

As regards more detailed findings of the malformations 
among the early rubella cases, there were 6 therapeutic 
abortions, and in the 2 of these where the foetus was 
examined it was apparently normal. Information about 
the cause of the 9 stillbirths is incomplete, but there was 
1 case of congenital heart-disease. Of the 14 deaths 
before the age of 2 years, 4 were associated with mal- 
formation and prematurity, 2 with malformation alone, 
and 3 with prematurity alone. So the association of 
early rubella with malformation, and also with pre- 
maturity (by weight rather than gestation-time), 
accounted for the high infant mortality. The total 
major-malformation rates for liveborn children, esti- 
mated at the age of 2 years, were 2:3°%, for the control 
group, 2:2% where the rubella occurred after the 
twelfth week, but 15-8°{ for rubella in the first twelve 
weeks. The figures for the thirteenth to sixteenth week 
—4-2°,—suggest that the period of risk extends a little 
beyond the twelfth week. The incidence among live 
births of individual malformations when the rubella 
occurred in the first twelve weeks was congenital heart- 
disease 7-1% (0-5% in the controls), cataract 5-5% 
(004%), congenital heart-disease and cataract 3-3% 
(none in the controls), deafness and suspected deafness 
60% (0-4%), mental defect 1-6°/, (0-4%). No other 
malformations occurred with significantly increased fre- 
quency in the rubella group. The major-malformation 
tate for live-born children, related to the month of onset, 
was 156% up to the fourth week, 19-7°%, for the fifth to 
eighth week, and 13-0% for the ninth to twelfth week. 

Later examination of 237 of the rubella children at 
the ages of 3 to 7 years showed that many instances of 


_ deafness, and a few of mental retardation, but none of 


other major malformations, had been missed. The 
total incidence, including milder cases, of congenital 
perceptive deafness was 19% for rubella in the first 
twelve weeks, and was still 12% for the thirteenth to 
sixteenth week. This emphasises the importance of 
early expert examination of the hearing of children, born 
after rubella in the first four months of pregnancy, so 
that those who are deaf may not be left dumb and 
educationally retarded. 

The findings on the other virus infections may be 
briefly summarised. As in earlier surveys, there was no 
Clear evidence that any of them harmed the feetus. 
There was a rather high incidence of malformation after 
measles, but neither the timing nor the type of mal- 


formation suggest a strong association with the measles 
infection. The series of poliomyelitis cases was too small 
for satisfactory comparison with the controls, but 
indicated a risk of foetal death rather than malformation. 

All those concerned are to be congratulated on this 
admirably planned and executed study. It is incomplete 
in only one respect. The later examinations did not 
include formal intelligence tests. These might well be 
done now that the children are aged 7—9 years, in order 
to see whether, if the tests are suitably modified for those 
who are deaf and those who are severely mentally 
retarded are excluded, there is any evidence of minor 
degrees of mental retardation in the early rubella group. 
Many parents would be more concerned at the risk of 
having a dull child than of having a deaf child. 





Annotations 





THE SPACE AGE 

AT the Institute of Biology’s symposium on the Biology 
of Space Travel, held in London on Sept. 29 and 30, a note 
of exasperation and disapproval was sometimes detectable— 
the exasperation of a man forced to shift his attention from 
his familiar microscope to a telescope: the disapproval 
of a partisan who, short of funds for his special interest, 
sees money diverted to a project he considers frivolous. 
This attitude of reaction is natural, and it is one that has 
often opposed exploration in the past; but it contrasted 
ill with the spirit of the pioneers whose names adorn the 
walls of the Royal Geographical Society’s lecture hall, 
where the symposium was held. 

It seems to be generally accepted, even by those who 
disapprove, that there are no insuperable biological 
difficulties to prevent a man circumnavigating the earth 
in a low orbit; many believed that Mr. Khruschev might 
celebrate his visit to the United Nations Assembly by 
announcing the success of the first Russian astronaut. 
Long journeys and actual human contact with other 
planets are quite another matter. Even at the present 
precipitate rate of advance, space travel of this sort is 
some way off; for the difficulties, both biological and 
technological, are formidable. 

There is no obvious solution to the problem of nutrition 
during a lengthy journey. When every pound weight 
hoisted into space takes one thousand pounds of thrust, 
normal victuals to keep a man alive for a year are out of 
the question. There has been much work on dehydrated 
foods, which, when reconstituted, are now said to provide 
a diet normal in taste, texture, and even appearance; on 
closed biological cycles to re-use the body’s waste; and 
on algal concentrations which, by photosynthesis, do the 
threefold office of carbon-dioxide absorption, oxygen 
generation, and food production. But none is entirely 
suitable; and revolutionary alternatives were discussed. 

A body in suspended animation needs no food. The 
achievements of hypothermia in surgery led some speakers 
to wonder whether an astronaut could not be reduced to 
a piece of anabiotic cargo for the greater part of the 
journey; but the justification for exposing a man to the 
hazards of space flight is that he has the powers of 
observation, reasoning, and decision which are needed to 
ensure or exploit success. The experience of the doctors 
supervising the first American manned space project is 
that the astronaut, who was first accepted by the engineers 
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on sufferance, has been asked to monitor and control so 
many of the satellite’s systems that he has become the 
most active cog in the whole complex machine. As 
Dr. Grey Walter pointed out to the conference, the human 
brain is a computor which, in terms of volume, weight, 
power requirement, cost, and versatility, is unlikely to 
be rivalled by any electronic assembly for a very long time. 

A more fundamental idea was advanced by Mr. N. W. 
Pirie, who noted that much of the metabolic work of the 
cell is concerned with the phosphorylation or reduction 
of a few intermediate molecules. It might be possible to 
restore these molecules to the resting or potential energy 
state by some external means. Such an attractive method 
of recharging the human battery would have many appli- 
cations besides that of space flight, especially in a world 
in danger of overpopulation and starvation. 

Unfamiliar microorganisms may exist on other planets; 
and if these were brought back to earth by careless 
astronauts the consequence might be grave. But for the 
next year or so the danger is rather in the opposite direc- 
tion. Our own bacteria, if they were transplanted, might 
soon become so dominant that indigenous life of all sorts 
would be destroyed or so modified that priceless biological 
evidence on the origins of life would perish for ever. This 
is the danger of rockets fired to collide with our neighbours 
in the heavens; but it is a danger which, now that it is 
understood, can be averted. The Russian moon probe is 
said to have been decontaminated by the time it left our 
atmosphere; but whether absolute decontamination is 
possible with present techniques is open to question. 
Large-scale sterilisation needs examination if the fate 
of the Martians in Wells’ War of the Worlds is not to have 
disastrous parallels on earth or on other planets. 

The sciences of biology and astronomy are likely to 
derive the greatest benefit from space research, though 
not all astronomers are free from the reluctance 
noted at this biological symposium. One celebrated 
astronomer who has no doubts about the value of space 
flight is Dr. Harlow Shapley, of Harvard Observatory, 
who confessed himself converted to the view that the 
space programme was among the three most important 
pieces of current research, principally because of the 
rich byproducts to be expected of it. Whatever our 
personal estimates of the various research priorities, we 
must accept the fact that the space age has begun; that 
there are biological and medical implications of the 
greatest importance to the human race; and that we must 
see that these implications are understood and planned for. 


ESSENTIAL HAZEMATURIA 


THE appearance of blood in the urine is sometimes the 
first evidence of malignant disease of the bladder or 
kidney, of a stone, or of an inflammatory lesion. With 
modern methods of investigation the cause of bleeding 
can be localised and defined in most cases, but in a few 
no satisfactory explanation is found. The term “ essential 
renal hematuria” is applied to cases in which definite 
and often serious and repeated unilateral bleeding takes 
place in the absence of demonstrable morphological 
changes in the renal tract. The diagnosis rests, firstly, on 
finding frank blood, without albumin, casts, or pus cells, in 
sterile urine; secondly on observation of unilateral bleed- 
ing at cystoscopy on one or more occasions; and thirdly 
on the exclusion of specific renal disease by detailed 
investigation. 

In a study of 7 cases of “‘ essential renal hematuria ” 


in which nephrectomy was undertaken, Somerset and 
Harkness! found that the renal cortex and medulla 
appeared normal but there was obvious dilatation of the 
small vessels of the pelvic submucosa accompanied by 
degenerative changes in the vessel walls and by adjacent 
areas of hemorrhage. Although the pelvic epithelium 
appeared unbroken, there was evidence suggesting migra- 
tion of blood-cells through the intact membrane. Finally 
some of the areas of submucosal hemorrhage showed 
indications of a healing process—namely, small hyaline 
eosinophilic-staining areas in which the remains of red 
blood-cells were apparent. On this account Somerset and 
Harkness are inclined to abjure operation in future cases, 
and they suggest that the changes seen on microscopy 
result from some ill-defined inflammatory stimulus or 
possibly a localised collagen disorder which might re- 
spond to steroid therapy. But they stress the difficulty of 
excluding other and more serious causes of hematuria; 
and in cases of severe recurrent finilateral bleeding the 
responsibility of persevering with conservative manage- 
ment is likely to weigh heavily. 


FERTILITY CONTROL BY IMMUNITY 


IT was once common to forestall youthful inquiries on 
the nature of things leading to the birth of a child by 
destribing the reproductive functions in the birds and the 
bees. In the present sophisticated age this practice seems 
to be dying out (more’s the pity, for natural functions are 
generally clearer displayed in simpler lives); but it was 
fully supported by Dr. Albert Tyler, of the California 
Institute of Technology, in an Oliver Bird lecture on 
Immunological Approaches to Fertility Control which he 
gave in London on Sept. 26. 

Dr. Tyler’s interests were initially centred on the 
process of fertilisation in sea urchins and other marine 
invertebrates; and he first achieved international repute 
through his many contributions to this branch of zoology, 
wherein he has become a worthy successor to the great 
F. R. Lillie. What especially commanded his attention, 
Dr. Tyler explained, was the relationship between 
fertilisin, a substance associated with the surface of the 
sea-urchin egg, and antifertilisin, carried by the sperma- 
tozoa. The normal function of these substances is con- 
nected with the entry of the spermatozoon into the egg, 
the prelude to fertilisation. But fertilisin can easily be 
extracted and purified, and when a suspension of sperma- 
tozoa is treated with a solution of this substance they 
become firmly attached to each other (agglutinated) 
through the reaction between fertilisin and their anti- 
fertilisin. Afterwards, the spermatozoa may separate 
again; but now, though still vigorously motile, they are 
quite incapable of fertilisation: they have been effectively 
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sterilised without obvious detriment in other ways. 
Antifertilisin, too, can be extracted from spermatozoa; | 
eggs treated with it are rendered infertile because the | 
fertilisin on their surfaces reacts with the antifertilisin t0 | 
form a sperm-impermeable barrier. The results certainly | 
suggest a means for fertility control among sea urchins. 
Fertilisin and antifertilisin have proved highly species-| 
specific; and in this, as well as in certain other features, | 
their relation strongly resembles that of antigen and 
antibody. i 

The immediate prospects of controlling human fertility | 
by immunological methods are, as Dr. Tyler freely| 
admits, not particularly bright. Studies with laboratory 


1. Somerset, J. B., Harkness, G. G. Aust. N.Z. J. Surg. 1960, 29, 277. 
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animals have yielded conflicting reports, and serious 
difficulties attend the application of many of the pro- 
cedures to human subjects. If, for example, it becomes 
possible to immunise a woman against her husband’s 
spermatozoa, it is important that she is not at the same 
time rendered allergic to her spouse. The degree of 
reaction specificity required to avoid this risk is not 
easily attained. 

Hope for the future lies chiefly in the fact that immun- 
ology is now in a state of flux, new ideas continually being 
advanced and old ones overhauled; so what now seems 
impossible may soon become possible. Among the new 
developments are several that may prove directly applic- 
able in fertility control. Methods for the fragmentation 
of antigen, for example, are giving encouraging results; 
antigen size is critically important when a secluded part 
of the body, such as the site of fertilisation, has to be 
reached. The enhancing effects of the adjuvants developed 
by the late Jules Freund and his team are an immense 
help in provoking antibody production, especially by 
spermatozoa. Recent work has shown that antibody can 
be functionally modified by photo-oxidation: untreated 
serum-antibodies against sea-urchin spermatozoa cause 
agglutination, photo-oxidised ones do not agglutinate 
spermatozoa but render them incapable of fertilisation. 
When serum containing antibodies against the jelly coat 
of sea-urchin eggs is applied to fertilised eggs, cleavage 
is completely inhibited, while normal serum has no 
noticeable effect. 

These and other developments described by Dr. Tyler, 
coupled with the fact that the use of immunological pro- 
cedures in medical practice is now almost universally 
accepted, undoubtedly tempted his listeners to share his 
optimism on the ultimate prospects of fertility control 
through immunity. 


STRONTIUM 90 IN THE DIET 


SINCE 1958, the radiobiological laboratory of the 
Agricultural Research Council has been studying the 
amount of strontium 90 (%°Sr) appearing in the human 
diet in the United Kingdom as the result of test explosions 
of nuclear weapons. A.countrywide survey has assessed 
the mean ratio of ®°Sr to calcium in the average diet of 
the population; and local studies have been undertaken 
in areas where the quantity of ®°Sr in the diet was likely 
to exceed the average. Some further details of these 
inquiries have just appeared.? 

Bulk samples of milk were prepared for analysis from 
milk collected twice monthly from some 200 depots 
handling over 40% of the country’s total production. In 
the early part of 1959 the amount of Sr in milk rose 
appreciably but later fell away so that the values in the 
latter part of 1959 were much the same as those observed 
a year earlier. The countrywide values at the end of 
June and December, 1959, were 11-7 and 12:2 micro- 
microcuries (uC) per litre (9-6 and 9-8 uuC per g. of 
calcium) respectively. The mean ratio of ®°Sr to calcium 
in the average diet of the whole population in 1959 is put 
at 9 uuC per g.; and it is thought not to have exceeded 
15 wuC in the diet of any large section of the population. 
These values are about 50% higher than the estimates 
for 1958, but they are less than a twentieth of the maximum 
Permissible level recommended by the Medical Researgh 
Council. 

1. Strontium 9 90 in Human Diet in the United Kingdom 1959. Agni? 


Research Council Radiobiological Laboratory report, no 
Stationery Office. Pp. 58. 3s. 6d. 





In the local investigations, 13 farms in wet upland 
areas were examined. All these areas were small and only 
a fraction of the food consumed in them was locally pro- 
duced. Assuming that an individual could consume the 
most highly contaminated foods of different types found 
in these surveys (and to do so he would have to collect 
his diet from all parts of the country), the ratio of Sr 
to calcium in the total diet would be 80 wuC per g.; but 
this is much in excess of the likely level in the diet of 
any person and is a tenth of the recommended permissible 
level for individuals. 

Despite the variables that make predictions uncertain, 
it now seems reasonable to suppose that the strontium 
released into the atmosphere has already exerted its 
major effect; and the levels of °°Sr in the diet should 
decline further—provided there is no more contamination. 


MOTOR END-PLATE IN MYASTHENIA GRAVIS 


IN a biopsy study of the neuromuscular junctions in 
myasthenia gravis, Bickerstaff and Woolf! divide their 
seven cases into two groups according to whether or not 
histological changes were present in the muscle. Their 
investigations were confined to muscles which showed 
slight clinical involvement. 

Multiplication and elongation of the end-plates was 
noted in two of the three cases in which the muscle was 
histologically normal. Multiplication, according to these 
workers, may also be met with in conditions associated 
with muscle-fibre hypertrophy, and they instance spastic 
limbs, myotonia congenita, and dystrophia myotonica. 
Elongation, however, is possibly peculiar to myasthenia 
gravis, for it was found also by Coérs and Desmedt ? i 
their report of six cases. It was present to a remarkable 
degree in the case of congenital myasthenia gravis reported 
by Coérs and Woolf * but was absent in the third case of the 
present series—a boy aged 8 years with a history of only 
six months’ duration. Multiplication of the end-plates 
increases the length of the synaptic area: elongation 
would appear to increase it still more. 

In the second group, in which were present one or more 
of the degenerative changes commonly found in muscles in 
cases of myasthenia gravis, elongation of the end-plate 
tended to be obscured by excessive collateral sprouting 
of the terminal axons, which was especially noticeable in 
relation to lymphorrhages. Such proliferation of nerve- 
fibres has been reported in several diseases in which 
degenerative changes are commonly found in muscle. 
Bickerstaff and Woolf refer to it as ‘‘ myopathic sprout- 
ing ” and believe it to be of functional significance in 
that foci of cholinesterase activity characteristic of this 
disease tended to be associated with the earliest sproutings 
—-suggesting a response on the part of the muscle-fibre to 
contact with the growing tips of an axonal sprout. 

Elongation of end-plates with abnormal branching of 
nerve-endings and complex terminal arrangements were 
noted by McDermot ‘ in each of her eight cases of myas- 
thenia gravis. She draws attention to the frequency in this 
disease of ultraterminal twigs sprouting from the end- 
plates—a finding which incidentally is also illustrated by 
Bickerstaff and Woolf—and in her case 5 she demon- 
strates the formation of a further series of elongated end- 
so on one such ultraterminal twig. She speaks also of 


Bickerstaff, E. R., Woolf, A. 2 Brain, 1960, 83, 10. 
2 Coérs, C., Desmedt, J. E. Acta Neurol. belg. 1959, 59, 539. 
3. Coérs, uA Woolf, A. L., Comptes rendus du Congrés des Médicins 
Aliénistes et Neurologistes. Liége, 1954. 
4. McDermot, V. Brain, 1960, 83, 24. 
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swellings and irregularities involving both myelin sheaths 
and axons and of the occasional presence of non-myelina- 
ted fibres sometimes accompanying the others but at 
other times running alone. In her view the anatomical 
evidence points to a primary neural defect which is 
apparently associated with abnormal resistance to 
depolarising agents. It precedes any histological change 
and involves muscles other than those clinically involved, 
for in each case she selected for study the deltoid muscle, 
which was in most cases normal clinically, electro- 
myographically, and histologically. Clinical weakness is 
associated with low-voltage short-duration potentials, 
and in McDermot’s view this represents the stage when 
the defect in neuromuscular transmission becomes parti- 
ally or completely irreversible. 

The technique of intravital staining of nerve-endings 
introduced by Coérs® in 1952 constituted an important 
advance in myopathology, and its application has already 
provided impressive data. As Bickerstaff and Woolf have 
suggested, the electron microscope may shed light on the 
possible role of ultramicroscopic axonal sprouts which they 
believe may be present in myasthenia gravis. 


THE HISTORICAL CONGRESS 


George Santayana said that “ he who is disposed to 
ignore history must be prepared to repeat it”. The 
Society of Apothecaries, though it has sometimes helped 
to make medical history, by no means wishes to ignore it, 
and has created a faculty of the history of medicine and 
pharmacy. Inaugurated last year with a lecture by Canon 
Charles Raven which has been published in its official 
organ,® the faculty will administer the founder’s lecture 
of the Society of Apothecaries, the Gideon de Laune 
lecture, in which this year Sir John Charles spoke of 
Roger Bacon on the Errors of Physicians.’ It also sponsors 
an annual students’ lecture, given this summer by 
Dr. K. D. Keele on the 303rd anniversary of William 
Harvey’s death; with the financial aid of the Wellcome 
Trust, it maintains a full-time research fellow who is a pro- 
fessionai historian, Mr. R. C. Roberts; it has a panel of 
speakers on historical topics available to its corporate 
members (now including all the important medical 
corporations, schools, and historical societies in this 
country); and it will award the Maccabzans’ medal and 
prize next spring for an original essay on a set subject by 
an author under the age of 30. 

At the first British Congress on the History of Medicine 
and Pharmacy, held last week under the presidency of 
Dr. W. S. C. Copeman, the theme of the Evolution of 
Medical Practice in Britain was analysed by a dozen 
learned and entertaining speakers, as was said of Gibbon, 
both “ luminously and voluminously ”. Dr. F. N. L. 
Poynter, hon. secretary of the faculty, said that the 
Apothecaries not only led medical reform in the last 
century but in particular introduced a set curriculum and 
pioneered written examinations, the latter some twenty 
years before the Civil Service adopted them in 1852. 
Dr. Charles Newman, in a provocative talk on medical 
education, suggested that our professional conscience 
was born with the Royal College of Physicians in 1518. 
Perhaps this was the reason for Sir Charles Dodds’ 
apologia for the college as ‘‘a bad-tempered governess 
with recalcitrant children”. Sir Zachary Cope gave a 
charming account of the Royal College of Surgeons, 


5. Coérs, C. F. Neurol. Neurosurg. Psychiat. 1952, 15, 211. 
6. Medical History, 1960, 4, 85. 
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especially as it has risen from the ruins of war. The chill 
cast by Mr. Peter Laslett, of Cambridge, over the amateur 
social historians, was gently cleared by Mr. Michael 
Perrin, chairman of the Wellcome Foundation, which 
sponsored the congress. Dr. W. H. McMenemey, talking 
of medical societies, thought that even the modern doctor 
may be isolated, seeing his colleagues only at the local 
garage. Dr. Ffrangcon Roberts discoursed resignedly 
on the influence of patients, and Dr. Keele elucidated 
the philosophy of clinical research. Mr. H. J. Malkin 
recalled how the obstetricians had been successively 
disowned by physicians and surgeons before coming 
comfortably to rest in their own college. Dr. R. M. S. 
McConaghey, after interpolating that family doctors, too, 
like to feel that they retain an interest in obstetrics, went 
on to speak of rural practice, and said that in the past five 
years he has met no fewer than three witches. Nor are 
such people at all behind the times; two of them are 
specialists who will give incantations only over the 
telephone. Finally, Prof. Douglas Guthrie insisted that 
the active centre of British medical practice has always 
been north of the Border, claiming indeed that medical 
knowledge is still one of Scotland’s principal exports. 
The congress closed with a dinner in Apothecaries’ 
Hall at which Lord Cohen of Birkenhead spoke on the 
Uses of Medical History. He decried the notion that 
mere rummaging among old documents may lead to an 
M.D. thesis, and commended history to any sceptical 
student as giving “‘ colour and meaning to his reading 
and his speech”. To the embryologist all history is 
contemporary history; it should illuminate the present 
and give a vision of the future. This modern psalmist 
sent his hearers home newly inspired to read as widely 
as himself. As Santayana again may remind us, “ there 
is no cure for birth or death, save to enjoy the interval ”. 


PACKAGE ACCEPTED 


No-one really expected the Representative Body of the 
British Medical Association, at its special meeting last 
week, to tamper with the “ package deal” the Govern- 
ment had offered—a package put together by the Royal 
Commission and skilfully and rapidly tied up by the two 
joint working parties... And they certainly did not: any 
proposal that threatened to loosen the string, let alone 
touch the paper, never had a chance; and all the rep- 
resentatives, bar one adventurous spirit, agreed to accept 


the reports of the working parties and the Government | 
' underly. 


offer to implement the recommendations of the Royal 
Commission ‘‘ as a whole and as they stand ”’. It is true 


that an agenda of 146 items contained many misgivings, { 


but none of the amendments carried real conviction—the 
sort of conviction that would have been needed to 
persuade the meeting to up-end all and start again. In 
their hearts, it seemed, representatives acknowledged 
that the Royal Commission had awarded the profession 


a substantial triumph, though not all of them could | 


command the frankness to ask, as Dr. Solomon Wand | 
' ficance 1 


| which tt 


did, “‘ Why be ungracious now? Let us be satisfied with 
our victory.” 

The thing that bothered representatives most was the 
new recommendation from the joint working party on 
general practice that £1 million a year “should be 
reserved from the distribution of available money so that 
further consideration can be given to methods of making | 
the best possible general medical service available to the | 


1. See Lancet, Aug. 27, 1960, p. 482. 
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public”. This proposal generated 44 amendments for 
the agenda, and nearly all of them ranged between 
downright hostility and grudging acceptance; but one, 
which wins credit for the doctors of Nuneaton and 
Tamworth, unbent so far as to say something constructive 
—“that the £1 million be used to pay for additional 
items of service, such as casualties, minor operations, and 
psychiatric advice ”. Some more thoughts on these lines 
might have been helpful to the further working party 
which, it is proposed, should study this matter and sug- 
gest what to do. As it turned out, these £1 million fears 
were partly subdued by Dr. Wand, who had armed 
himself with a very recent letter from the Ministry of 
Health setting out the Minister’s views on certain points 
that might be worrying representatives. The letter made 
it clear that there was no question of the £1 million 
accumulating from year to year until such time as 
detailed agreement on a scheme for its use had been 
reached. 

“The reserved sum is money which (if the offer is accepted) 
becomes due to general practitioners as part of their total remunera- 
tion. If, when the final calculation of monies due for the financial 
year 1960-61 is made, the further joint working party had not 
submitted agreed recommendations, acceptable to both the Govern- 
ment and the profession, for the use of the reserved sum this amount 
would be distributed as part of the final settlement for the year. 
This procedure would continue to apply while the working party 
continued its deliberations ”’. 


This salve seemed at first to have soothed the irritation, 
but by the afternoon it had worn off sufficiently for one 
speaker to call the plan “‘ blackmail ” and for the meeting 
to declare (by 161 votes to 137) that, while accepting the 
working party’s recommendations “as a matter of 
expediency ”, they deplored the introduction of the new 
matter of the reserved £1 million. Thus, though the 
package was prodded suspiciously, it remained intact. 


IDIOPATHIC HYPERKINETIC STATE 


A PERSISTENTLY raised cardiac output may result from 
any of several causes—notably thyrotoxicosis, anemia, 
patent ductus arteriosus, arteriovenous communications, 
anoxic cor pulmonale, or hepatic failure. In severe cases 
this leads to enlargement and overactivity of the heart 
with systolic hypertension and a rapid, jerky pulse; the 
extremities are often warm and there may be finger 
pulsation. Usually there is a short ejection type of systolic 
murmur due to rapid blood-flow, and in longstanding 
cases heart-failure may develop, with oedema and raised 
venous pressure. A careful search generally reveals the 


| underlying cause, but Brachfeld and Gorlin’ have 
| described 8 cases in which a persistently raised cardiac 
' output had no apparent cause. They suggest that these 


patients all had a previously undescribed syndrome, 


| which they call “‘ idiopathic hyperkinetic state ”. 


The 8 patients were males, aged 17-48, and all except 1 


were referred because a murmur had been found on 
| Toutine examination. 6 patients were entirely symptom- 
| free, and 4 of these were in excellent physical training. 


Brachfeld and Gorlin are unwilling to attach any signi- 


| ficance to the sex and age distribution of their series, 


_ which they regard as somewhat selected; and since pre- 


paring their paper they have encountered the condition 
| a young woman. The peripheral signs of high cardiac 


output were scanty, without sweating or rise in skin tem- 
perature; but the blood-pressure tended to be labile and 
systolic hypertension was often present. More than half 
the patients had prominent carotid pulsation with an 


1. Brachfeld, N., Gorlin, R. Brit. Heart J. 1960, 22, 353. 








overactive left ventricular impulse, and all had a short 
ejection type of systolic murmur. 1 patient had mild 
mitral stenosis in addition. The electrocardiogram was 
always abnormal, indicating hypertrophy of one or other 
ventricle; and in 4 cases it also showed changes suggesting 
high blood-flow and diastolic ventricular overloading. 
Radiographs showed undue prominence of the lung 
vessels in half the patients, and in all fluoroscopy revealed 
overactivity of the heart. Extensive investigation showed 
no abnormality apart from considerably increased cardiac 
output at rest associated with diminished peripheral 
resistance. There was no clinical or laboratory evidence 
of any of the accepted causes of a high output state, and in 
particular intracardiac or extracardiac shunts were ex- 
cluded; the conspicuous lack of symptoms and the normal 
serum lactate and pyruvate levels during exercise were 
considered good evidence against both vasoregulatory 
and neurocirculatory asthenia. Anxiety was naturally 
suggested as a possible cause; but repetition of cardiac 
catheterisation after heavy sedation or during sleep 
showed no significant fall in output. 

Brachfeld and Gorlin point out that, in the absence of 
any striking signs, this syndrome can easily be overlooked 
in patients who present merely with a systolic murmur; 
and they suggest that some patients with so-called func- 
tional murmurs may really have the idiopathic hyper- 
kinetic state. They believe that the syndrome is due to a 
defect of central regulation of cardiac output, although 
they have no direct evidence of this. Whether the per- 
sistently raised output ultimately leads to heart-failure is 
clearly important. So far this has not been established; 
but 1 patient in this series had cardiac enlargement and 
left ventricular failure at the age of 27 without any other 
cardiac abnormality. The idiopathic hyperkinetic state 
may be found to underlie previously unexplained cases of 
heart-failure. 


BARIUM-SULPHATE EMBOLISM 


IN a striking case reported by Truemner et al.' a 76- 
year-old woman died suddenly during a routine barium- 
enema examination. The death was thought to be due to 
heart-failure, and this was supported by the gross post- 
mortem findings. By chance a very detailed necropsy was 
done, and it was demonstrated beyond doubt that pul- 
monary capillaries had undergone massive embolism by 
barium-sulphate crystals, even though there was no 
evidence of injury to the lower intestinal tract. Search 
revealed a report of only one other proven case of this 
accident, and it can probably be assumed that death from 
this cause is extremely rare. But Truemner et al. point out 
that barium-enema examination is often followed by 
transient fainting attacks and other reactions usually 
dismissed as emotional or reflex; and these, they argue, 
may well be due to embolism. 

It is salutary to be reminded that such an accident can 
happen: many routine radiographic procedures carry a 
definite, though slight, risk which may be forgotten in the 
haven of the X-ray department. It seems that in this fatal 
case the contrast medium was introduced blindly into the 
rectum, with a bag inflated to prevent reflux. There was, 
as it happened, a simple stricture in the sigmoid region of 
the colon, and between these two points enough pressure 
was built up to allow barium somehow to find its way into 
the submucosal venous bed of the rectum and anal canal. 
A radiologist, watching the march of events under the 
1. Truemner, K. M., White, S., Vanlandingham, H. J. Amer. med Ass. 

1960, 173, 1089. 
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screen, is made aware of such an increase in pressure by 
ballooning of the rectum and is thus warned of impending 
danger. In the ordinary way this should be an adequate 
safeguard. 


BRONCHIOLITIS IN INFANCY 


THE acute respiratory diseases of childhood are difficult 
to classify. They are in general mild and non-specific, and 
are labelled with more facility than thought by such 
terms as bronchitis, pneumonia, bronchopneumonia, and 
bronchospasm. From this terminological hotchpotch 
some well-defined entities are emerging. It is now clear 
that asthma often has its origins in infancy, and the history 
of “ teething bronchitis” and ‘“ pneumonia” so often 
obtained from the child asthmatic represents not infective 
illness but the true wheezing and dyspnoea of infantile 
asthma. In infants cardiac failure presenting with 
respiratory distress is often wrongly diagnosed initially as 
** pneumonia ”’.! 

Most investigators of respiratory illness in infants are 
confident that “‘ bronchiolitis ” is a more or less distinct 
entity. It is an important disease because it is serious and 
alarming and has a high mortality. The incidence is 
difficult to determine because of diagnostic confusion, and 
in cases where the infant dies at home the death is probably 
often certified as due to bronchitis or bronchopneumonia 
or even convulsions. The severe form of bronchiolitis 
arises in infants under the age of 18 months. The affected 
infant has an initial or prodromal illness which is mild and 
coryzeal. Commonly, other members of the family have 
had recent or have contemporaneous “colds”. The 
infant’s “cold” may be febrile, and mild gastro- 
intestinal symptoms may accompany the snuffly rhinitis. 
The prodromal illness persists for a few days—sometimes 
a week or more—after which the infant’s condition 
deteriorates with dramatic rapidity. The slightly noisy 
breathing and laryngeal cough of upper respiratory catarrh 
is replaced by urgent dyspnoea with rapid, grunting 
respirations and rib recession. The temperature and 
pulse-rate rise rapidly, perhaps with a convulsion. The 
obstruction to ventilation causes hypoxia; so the child 
becomes restless, exhausted, and cyanosed. In the most 
severe cases cardiovascular collapse occurs early, and in 
a few hours the child appears moribund. In less severe 
cases, exhaustion and dehydration precede terminal col- 
lapse. The severity of the illness is better judged from the 
general appearance of the child than from auscultation of 
the chest. There may be no abnormalities in the breath 
sounds, and adventitious sounds may be absent or 
comprise fine rales throughout the lungs. 

The etiology of the condition is uncertain. The epi- 
demic nature of the illness, its association with familial 
respiratory infection, and the preceding upper-respiratory 
illness, all suggest an infective cause; but no pathogenic 
organism has been consistently implicated,? and anti- 
biotics have not been clearly proved to be effective.* 4 
The failure to identify any one pathogen may be due to 
the fact that the disease represents a non-specific inflam- 
matory response to various organisms; or it may simply 
reflect the difficulty of obtaining specimens of secretions 
from the lower respiratory tract of small children. The 
histological appearance of the bronchial tree in fatal cases 





1. Simpson, K. Proc. R. Soc. Med. 1958, 51, 1022. 

2. Sell, S. H. W. Amer. 

3. Gardner, P. S., Sta 
C. A. Brit. med. F. 1960, i, 1077. 

4, Disney, M. E., Sandiford, B. R., Cragg, J., Wolff, J. ibid. p. 1407. 


. Dis. Child. 1960, 100, 7. 
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THE LANCET ocTt 
does not clarify this issue. The dominant finding js 
blockage of the finer bronchi and bronchioles by mucus 
plugs or mucopurulent secretion, and inflammatory , 
swelling of the bronchiolar epithelium. There is conges- 
tion and exudate which is mononuclear rather than 
purulent. 

The treatment of bronchiolitis has been directed 
toward the maintenance of oxygenation, the elimination 
of bacterial infection, and the correction of other life- ; 
threatening complications, such as dehydration, cardiac L 
failure, or hyperpyrexia. Dugdale and McGeorge ® have . 
suggested that in severe cases large and repeated doses of cant 
adrenal corticosteroid hormones may be beneficial: 100 64,0 
mg. hydrocortisone hemisuccinate by intramuscular Cong 
injection every four hours is suggested. This report gives = 
added weight to the impressions of others concerning the miles 
usefulness of these drugs. It seems reasonable to add this nthe 
or another anti-inflammatory steroid to the administration = 
of antibiotics and oxygen. Ag 
Reporting an epidemic of bronchiolitis in 1953, Heycock and P 
and Noble ® suggested that, on follow-up, the survivors voip 
seemed more prone to wheezy bronchitis than children his _ 
in the general population. Further follow-up studies on his 
might perhaps not only shed light on the etiology but also made 
indicate the degree of residual damage, if any, following cycle 1 
severe bronchiolitis. 
Less 
motor- 
THE CHIEF MEDICAL OFFICER been d 
Sir John Charles, chief medical officer of the Ministry | ™°tr- 
of Health, the Ministry of Education, and the Home for : the 
Office, is retiring from the public service on Nov. 30. acciden 
He has been chief medical officer since May, 1950. the sigr 
The Minister of Health, the Minister of Education, and | ™JUry. 
the Secretary of State for the Home Department have 92% r 
appointed Dr. George Godber, a deputy chief medical | Juries 
officer in the Ministry of Health, to the joint post from | ™tor-< 
Ses accident: 
Dr. Godber was born in 1908, and was educated at Bedford ia : 
School, New College Oxford (where he represented the | .~. 
university at rowing), and the London Hospital. After service incidenc 
with the London and Surrey county councils, he joined the | The 
staff of the Ministry of Health as a medical officer in 1939. | (Ministr 
He was appointed senior medical officer in 1946, principal | work of 
medical officer in 1948, and deputy chief medical officer in | made st; 
1950. During the late war he was a principal regional medical | 4, om 


officer in the North Midlands region, and he undertook with Pike 194 
the late Sir Leonard Parsons and Mr. Clayton Fryers a survey | which ac 
of the hospital services of the region. As deputy chief medical | 4 jeyj, 
officer he has been particularly concerned in the administration motor-cy 
of the National Health Service. He has visited the United) the heag 
States, Scandinavia, and Brazil to study the health services i | helmets. 














those countries, and has been a member of a number of | injuries 4; 
seminars of the World Health Organisation. injured w 
5. Dugdale, A. E., McGeorge, M. N.Z. med. F. 1960, 59, 227. under 35, 

6. Heycock, J. B., Noble, T. C. Brit. med. F. 1956, i, 438. Further 
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FORMERLY the index was sent only to those who ian ( 
asked for it, but now it goes to all subscribers. The || motor-cyc 
index and title-page to vol. 1, 1960, which was lateral asp 
completed with the issue of June 25, is enclosed || 17%, and 
with each copy of our present issue. Grime ( 
As we may not be able to supply indexes to pong 
binders, orders for binding the collected issues are |; cee 
best deferred until the index can be sent with them. | might be a 
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MOTOR-CYCLE ACCIDENTS 
Protection from Crash Injuries 
P. W. BoTHWELL 
M.B. Aberd., D.P.H. 
EPIDEMIOLOGIST, DEPARTMENT OF PUBLIC HEALTH, BRISTOL; 
LECTURER IN PUBLIC HEALTH, UNIVERSITY OF BRISTOL 

LasT year, motor-cycle and motor-scooter accidents 
accounted for 1592 deaths, 25,613 serious injuries, and 
64,034 slight injuries (Ministry of Transport 1960). 
Compared with the previous year, this represents an 
increase in casualties of about 23%, though “ vehicle- 
miles ” travelled have increased by only 17%. The figure 
is the more distressing as most of those killed and injured 
are young. 

A good deal of attention has been given to crash helmets 
and protective clothing, which are of some value because 
in many motor-cycle accidents the rider is thrown from 
his machine, and severe head injuries can result if he lands 
on his head. Little effort, however, appears to have been 
made to find out whether retention in or on the motor- 
cycle might be safer than ejection on the crash helmet. 


Distribution of Injuries to Motor-cyclists 

Less study has been made of crash-protection for 
motor-cyclists than for car drivers. Most of the work has 
been done in the United States, where there are fewer 
motor-cycles than in this country, and this may account 
for the discrepancy. Preventive work on motor-cycle 
accidents stems largely from the researches of Cairns on 
the significance of the crash helmet in prevention of head 
injury. Cairns (1941) reported that of over 100 accidents 
92% resulted in head injuries and 66% in multiple 
injuries. The incidence of fractures to the lower limbs in 
motor-cycle accidents was higher than in other types of 
accident. In subsequent papers Cairns and Holbourn 
(1943) and Cairns (1946) drew attention to the correct 
design of helmet, the better types of which reduced the 
incidence of skull fracture by three-quarters. 

The committee on road safety in its final report 
(Ministry of Transport 1947), taking into account the 
work of Cairns, suggested that crash helmets might be 
made standard wear for civilian motor-cyclists. 

An analysis of 579 accidents to Army motor-cyclists (Bayly 
Pike 1949), confirmed the high fatality-rate in head injuries, 
which accounted for 25%, of all serious injuries. 

A review by Starks (1952) showed that 50% of the civilian 
motor-cyclists admitted to hospital had head injuries—twice 
the head-injury rate for Army motor-cyclists, who wore 
helmets. 35% of civilian riders and 50% of Army riders had 
injuries to the lower limbs. More than half the motor-cyclists 
injured were men under 27 years old, and three-quarters were 


| under 35. 


Further reports by Lewin and Kennedy (1956), Chandler 
and Thompson (1957), and Starks and Lister (1957) have 


confirmed the value of crash helmets and the importance of 
head injuries as a cause of motor-cycle fatalities. 


| Motor-cyclists as: head, 49-6% ; 


Bauer (1957) gives the distribution of serious injuries to 
legs, 26-8%; arms, 125%; 


' lateral aspects of the thorax, 5-9; shoulders, 1-8%; pelvis, 
| 1:7%, and buttocks, 15%. 


| 


Grime (1958) referred to the 80°% head injury death-rate in 
Motor-cyclists and said that, for equivalent mileage driven, 
4 motor-cyclist is about 40 times as likely to be killed as is the 
driver of a four-wheeled vehicle. He felt that this difference 
might be accounted for by the rider being flung from his machine 
and by the absence of protective devices from the motor-cycle. 


An analysis for 1956 of the number of motor-cyclists 
killed per 1000 injured showed that with crash helmets, 
on roads with speed limits, the rate was 12:9 compared 
with 14-8 without helmets. On roads without speed limits 
the corresponding figures were 35-5 and 39-9 (British 
Medical Fournal 1957). Since then much work has gone 
into the design of helmets, but according to Gissane 
(1959) less than 50% of motor-cyclists wear them. 

Car Crash Research 

The mechanics of car crashes and motor-cycle crashes 
are similar. In both cases a moving vehicle is rapidly 
decelerated and the momentum of the driver, passenger, 
or rider causes him to continue in the original direction 
unless there are appropriate restraints. 

In car accidents protection is based on proper packing 
of the human frame inside the “ container ”’ (the car). No 
other readily damaged and valuable article would ever be 
sent packed loose in a container which is going to be 
subjected to buffetings, sudden stops, crashes, and other 
violent treatment. Ways of retaining and restraining the 
movement of the driver and other car occupants and their 
correct “‘ packing” in the vehicle have therefore been 
the basis of much research on which the following 
observations are based: 

1. The more closely the occupant is constrained in the 
accident, the safer he is; movement forwards and ejection via 
doors and windscreen have been shown to be highly dangerous 
(Moore 1958). Hence the development of lap and shoulder 
straps, as in some aircraft (Odelgard and Weman 1957). 

2. To prevent injury on sudden stoppage, both the removal 
of lethal projections and the provision of special crash-padding 
are useful. The telescopic wheel, the chest-padded wheel, the 
removal of projecting handles, and the use of force-absorbing 
facia boards (McFarland 1955) are all means to this end. 

3. The effect of overall design on the strength of the “‘ box ” 
(car) and hence the ease with which the “ package” may be 
crushed is an important factor. The relative merits of various 
types of car construction in resisting impact deformation have 
been discussed by Starks (1958). 

These means of protection against injury in car accidents 
are not yet sufficiently well known to the public. They are 
not required by law and therefore manufacturers do not 
have to provide them. For example only one manufac- 
turer in this country has incorporated provision for safety- 
harness in a vehicle, though safety belts are not fitted 
even to that car as standard equipment. Extra cost is 
usually cited as a barrier to their application. 

In spite of all that is known, anti-crash measures are 
not put into operation and in-crash protection in the car 
hardly exists. Yet it is likely that correctly designed and 
fitted safety-harness alone has a prophylactic value in 
accidents comparable to that of immunising agents against 
infectious diseases; and, when combined with other 
protective features, its value might be even greater. Such 
a time-lag between acquiring the basic knowledge of an 
answer to a problem and its application appears to be so 
common as to be the rule in public health. 

Protection of the Motor-cyclist 

Retention and adequate padding pay dividends for the 
car driver and occupants, but for the motor-cyclist 
protection is almost entirely lacking. 

It is odd that while the desirability of retention has been 
so widely accepted from car-crash data, we continue to 
believe that the motor-cyclist should be thrown from his 
machine with no more that a crash helmet to absorb the 
force of the impact (fig. 1). 

It has been stated, though there is little supporting 
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Fig. 1—Contrasting situations in crash protection. 

In the car retention and protection are the objects. 
motor-cycle there is no protection, and ejection is frequent with 
only crash-helmet protection for the head on landing. 


In the 





experimental or field evidence, that motor-cyclists trapped 
on their machines suffer more than those ejected; but this 
probably refers to accidents where the impact is so severe 
as to be lethal in itself. The effectiveness of retention 
would undoubtedly depend on the protection provided 
at the same time. 

The only references which have been found to the 
possibility of the use of safety belts for motor-cyclists are 
brief ones by Grime (1954, 1958). In referring to the 
extra leg protection offered to riders by scooter-type 
machines, he suggested that a motor-scooter design might 
be attempted in which the rider was completely enclosed 
in a saloon body. He though that “ investigations might 
profitably be made to find the best method of strengthen- 
ing the body work to afford protection in accidents, and 
also to determine whether on such a machine the rider 
would be less likely to suffer injury if he were tied to his 
machine by safety belt ” Grime showed a photograph of 
such an enclosed scooter. Instability in side winds is 
however a disadvantage of comp! enclosed two- 
wheeled vehicles. 

Before automotive crash research had been undertaken, 
it was a common belief that it was a good thing to be 
“ thrown clear” in a car crash. Statistics make it clear 
that this is not true (Moore et al. 1957), but this view is 
still widely held, and it is common to hear of people 
* escaping injury by being thrown clear of the accident ”’. 

The most important cause of fatalities in motor-cycle 
accidents is head injury, followed by injury to legs and 
arms. Retention on the vehicle by safety belt would 
prevent most head injuries but it would still be necessary 
to provide suitable body protection to avoid injury by 
direct impact; it would obviously be unsatisfactory to 
prevent the head injury of ejection if bodily injuries were 
aggravated by side-swipes, dragging, and involvement 
with the machine. Occasionally the head may be struck 
while the rider is on the machine; retention is then 
irrelevant, but protection of the head is still essential. 

Motor-cyclists are “on” their machines rather than 
“in” them, and provision of protection for existing 
designs is thus more difficult and additional devices must 











Fig. 2—-Suggested experimental design of roll and crash bars in 
machine fitted with seat-retaining straps. 

The suggested safety belt is attached at its lower extremity to the 
top of the rear suspension “leg ” with a further suggested strap in 
the region of shoulder level “‘ A ” to protect against “‘ jack-knifing ” 
of the body under deceleration. A diagonal shoulder strap is also 
shown to prevent extension of the lumbar spine which might occur if 
only a waist or thigh-level strap was used. Shaded area between roll 
bars enclosed for leg protection. 





be built around the vehicle. Such safety devices could 
constitute part of the original frame of the machine 
rather than something added afterwards. A design for 
safety need not be retrograde in terms of speed, con- 
trollability, or streamlining; indeed it may well have 
incidental advantages for any of them. We cannot 
legislate out the masculine propensity for speed; we can, 
however, give built-in safety. Crash protection would 
help to prevent injury in spite of human error and 
irrespective of conduct, training, and experience; the 
size and stability of the machine (Ministry of Transport 
1952) or the role of anti-skidding braking systems (Com- 
missioner of Police 1959, Ministry of Transport 1959). 


Protection by Safety-belts and Roll-bars 

It is possible that the best protection to the motor-cyclist 
would be afforded by a combination of some form of 
retentive harness and suitably shaped roll-bars as shown 
in fig. 2. i 

The anchorage could be at the top end of the telescopic | 
“* legs ” of the rear wheel suspension, and the straps should } 
fasten to a belt, possibly over the hips, joined front to back 


EE 





; 
} 
Fig. 3—This Formula Junior Lotus Racing Car is fitted with a U-) 
shaped anti-crash bar behind the driver for protection against 
injury in case of a roll-over. (Autosport.) 
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by a diagonal strap passing over one shoulder, in order to 
avoid undue extention forces on the sacro-iliac and lower 
lumbar veterbral joints. Some “ jack-knifing”’ could 
occur with a belt anchored low down in this way and the 
“Jap” straps with low anchorage should be combined 
with a shoulder harness attached to parts of the vertical 
crash-bar as in the diagram. 

Protection against being catapulted forwards necessi- 
tates retention on the machine, but there must be 
protection against injury in the evolution of the accident. 
Roll-over injury is guarded against in motor-racing by 
roll-bars (see fig. 3) which are becoming commoner, and 
one official formula for racing car design specifies their 
provision. The Indianapolis speedway cars must 
incorporate both a roll-bar and seat straps. 

Roll-bar protection would have the advantages of not 
changing greatly the appearance of the machine, of 
providing protection in the simplest way, and of being 
easily fitted to existing motor-cycles and motor-scooters. 
These bars would not affect stability in cross-winds. 

Experiments with various types of roll-bars appear to 
be the only way to determine the best shape. Roll-bars 
would require careful design to allow easy clearance for the 
machine in traffic, and to avoid their becoming in them- 











Fig. 4—Machine with safety fittings towed alongside car at the end of 
quick-release arms so that the machine can crash into barrier. 
Subsequent evolution of fixed and free dummy riders can be photo- 
— by high-speed cameras on the superstructure above the 

arrier. 


selves a cause of head injury. It is not suggested that the 
rider should be shut in a cage, but rather that the existing 
type of crash-bars, providing leg protection only, should 
be extended to play the same part as the roll-bars fitted 
to racing cars. 

Suggested Experimental Arrangements 

In a restricted way it may be possible to make com- 
parisons between the extent of injuries to riders known to 
have been ejected and to riders known to have remained on 
the machine after having been struck. A field study to 
determine this could be made, but it is clear that the final 
answers depend on observing, under controlled conditions, 
the evolutions of crashing motor-cycles fitted with 
anthropometric dummies, strapped on and loose, and on 
the effect of various forms of crash protection such as 
roll-bars. 

Various arrangements are possible to simulate crash 
conditions: (1) the motor-cycle might be towed on out- 
Tigger from a car with a quick-release device (fig. 4), 
(2) projected and driven along a guide-rail by outrigger 
wheels (fig. 5); or (3) it could be rotated in a large circle 
at the end of a radial arm. This third method might give 
most control over the conditions of crashing and facilitate 
observation, but it would be much the most difficult to 





Fig. 5—The machine is guided to the barrier by a rail and outrigger 
wheels both of which are released just before impact. 


set up and the evaluation of results might present some 
problems. 

A fertile field clearly exists for experimental work to 
determine whether safety belts are applicable to the 
motor-cycle, whether in some circumstances, they require 
quick-release devices, and how they could best be com- 
bined with safety roll-bars or hoops. 

This information could be readily obtained by experi- 
mental work using techniques similar to those used by 
Gerlough (1954), Severy and Mathewson (1956), and 
Severy, Mathewson, and Siegel (1959) on car work in 
California. The evolution of dummies, both with and 
without retention and protection, could then be assessed 
for the first time and the impacts and injuries to which 
they are subjected in the experimental situations 
determined. 

Summary 

Motor-cyclists are particularly vulnerable to head 
injuries, against which their only protection is a crash- 
helmet. Work in the United States and in Sweden has 
shown that retention within the vehicle affords the greatest 
protection to car drivers and the same principle could be 
applied to the protection of motor-cyclists. 

A way of applying retention by safety straps together 
with protection by anti-crash bars encircling the machine 
in the vertical and horizontal planes is described and the 
need for experimental studies of crashing motor-cycles 
is indicated. 

Three possible experimental arrangements for con- 
trolled observation of motor-cycle crashes in which 
anthropometric dummies could be used are suggested. 

I am grateful to Prof. R. C. Wofinden for permission to publish this 
paper. My thanks are due to members of the staff of the Road 
Research Laboratory for kindly reading the paper and offering helpful 
criticism. I am indebted to The Ashley Studios for producing the 
various diagrams from my sketches. The photograph of the Lotus 
racing car is reproduced by courtesy of Autosport. 
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NEW OPHTHALMIC HOSPITAL OF THE 
ORDER OF ST. JOHN IN JERUSALEM 


ON Oct. 11 the new Ophthalmic Hospital of the Order 
of St. John is to be opened in Jerusalem by Lord 
Wakehurst, Prior of the Order. It will be the most 
important and up-to-date ophthalmic hospital in the 
Middle East and includes research units for work on the 
causes and prevention of diseases of the eye, a post- 
graduate school for doctors, and a training school for 
Arab nurses (male and female). 

In 1946 the late Lord Webb-Johnson was appointed Hos- 
pitaller of the Order, and he set about equipping, repairing, 
and expanding the Order’s existing hospital in Jerusalem 
which had suffered during the war, and by 1947 it was the 
most modern eye hospital in the Middle East. Soon after the 


Pans 
a7 cies | m a 
Fem, a hig 
: wat 


> oo PRS IN 





modifications were completed the Arab-Israeli war broke out 
and the hospital had to be evacuated. These difficulties, how- 
ever, made the Order more determined than ever to go ahead 
with its fight against eye diseases, and Sir Stewart Duke-Elder, 
the present Hospitaller, accompanied by the secretary of the 
Order, travelled widely in the Middle East to survey the 
problem of eye diseases and to explore the possibilities of 
coordinating ophthalmic work throughout the Middle East. 
As a result of this survey and enthusiastic support from heads 
of State and industrialists the Order decided to develop a 
research programme and to improve treatment and preventive 
measures. 

A site was quickly bought and the first buildings to be com- 
pleted, at Sheikh Jarrah early in 1956, were the research labora- 
tories, where a team, under the auspices of the Medical 
Research Council, set to work. Already the virus of trachoma 
has been isolated, a great step towards improved treatment and 
prevention of this disease. 

In November, 1958, Lord Bossom went to Jordan to arrange 
the beginning of work on the main building, designed by Mr. 
J. E. Simpson, A.R.1.B.A., and construction progressed rapidly. 
In March, 1959, .the two cornerstones were laid, one by the 
Chancellor of the Order, Lieut.-General Sir Henry Pownall, 
and one by the Hospitaller. 

The hospital, which has cost £325,000 to build, has 70 beds 
and the means to treat up to 200,000 outpatients a year. The 
warden, Dr. A. J. Boase, has been joined by a British registrar 
and two British junior surgeons, a British matron, assistant 
matron, sister-tutor, and two sisters, and ten Arab male and ten 
female nurses. 
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BROADENING THE CLINICAL APPROACH 


BrYAN N. BROOKE 
M.D. Birm., M.Chir. Cantab., F.R.C.S. 
READER IN SURGERY, UNIVERSITY OF BIRMINGHAM 


PARTLY because of the organic orientation of medical 
training and partly because the student has only a brief 
period in which to become acquainted with the gamut of 
disease, the emphasis of clinical training still tends to fall 
upon the disorder rather than the patient. In the belief 
that the balance can best be restored by causing the student 
to undertake some positive action in respect of the patient 
rather than the case, I have introduced two methods into 
my clinical teaching. 


The Relatives’ Round 

The person in bed in hospital, or in the outpatient 
clinic, can hardly be seen as the man he is, since he is 
robbed of his background. This is partly restored by 
seeing the relatives, or those with whom he lives. The 
student also needs to be trained not only in keeping 
relatives informed but also in talking to them. To serve 
these three purposes I have arranged occasions when 
relatives could be interviewed by dressers, under my 
surveillance. No less important, this ensures that I see 
relatives, and can satisfy myself that they know what is 
being done for the patient and also that they see me. 
Method 

An hour is set aside before visiting time on one evening 
each week; no more than three interviews can be con- 
ducted during the period of one hour. Those to be inter- 
viewed are selected on various grounds: for example, the 
need for explanation of treatment or prognosis; the need 
to ensure, and make arrangements for, a proper reception 
after discharge from hospital (as for example the arrange- 
ment of care by the family during convalescence of an 
elderly patient living alone); or a request from the patient 
or the relatives themselves. The rounds are not com- 
pulsory, for there is no need to make them so, since the 
students are anxious to attend. Nor are they regular; for 
unless they take place only when needed an element of 
artificiality will prevail and so cause a failure of attendance 
by the student, besides making an improper demand on 
the relatives’ time. Before arranging for their attendance, 
it is very important to ask the patient whether he would 
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like his relatives to be seen; for not only would any other 
course be improper, but if it comes to the ears of a patient | 
that his wife, say, has been interviewed without his 
cognisance, he naturally fears the worst about himself. | 
At first, interviews are conducted by me, in order that | 
the student shall gain confidence through example; later 
the student conducts the interview in my presence, 
explaining all that is required—even a bad prognosis—and 
answering questions. The student is asked whether he | 
wishes to undertake the interview, so that he may refuse 
if he feels unprepared; he is not told to do so, since it is 4 | 
considerable ordeal for him (or her—though women 
students are usually more at ease than men in this role), 
and the principle of “ throwing him into it” destroys | 
confidence in the sensitive and encourages superficiality | 
in the brash. Embarrassment is overcome by explaining 
to the relatives that the doctor (student) is helping to look 
after the patient (which indeed he is, or should be), that he : 
fully understands the case, and that he will explain it t 
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them. On the same lines the presence of others such as 
the ward-sister, the almoner, and the registrar is ex- 
plained, though as a rule I permit only one student (the 
dresser of the case) at each interview. The smaller the 
numbers the better, and there are clearly cases and 
circumstances when they must be reduced to the con- 
sultant and the student alone. 

After the interview the student is asked his opinion of 
those he has interviewed, and to assess the inter-relation 
between the patient’s case and the character, emotions, 
intelligence, and social and psychological background of 
those with whom he lives or are his nearest contact. 

Effects 

1. The student learns to overcome what, through 
shyness, is for many a reluctance to address themselves 
to relatives. Lack of confidence is manifest at early inter- 
views in facial sweating (as at vivas!), garrulousness, or 
failure to find the right phrase or word; this soon passes 
with experience. A gregarious minority enjoy the situation 
from the outset and have to learn to curb themselves. 

2. The student learns how much and how little to tell 
and how to make himself intelligible. He learns to put 
prognosis exactly without garnish; a not infrequent early 
mistake the student makes is to think that a veneer of 
optimism is as necessary for the relatives as for the patient 
himself. He learns empathy and the manner of discrete 
sympathy. 

3. It becomes axiomatic early in his career that the 
relatives are part of the patient and must be taken into 
account. 

4, The student observes that the management of a case 
may in part be dictated by the family and home back- 
ground, that treatment of the individual is not system- 
atised according to the patient’s disorder—something to 
be learnt from a book and dispensed without reference to 
the individual and his background. He also learns that 
advice to relatives may sometimes constitute continuation 
or projection of treatment. 

5. The relatives’ round has proved to be a source of 
satisfaction to both patient and relatives. (To my staff, 
who like to pull my leg, it is known as ‘‘ Happy Families ”’ !) 
Grievance is a misunderstanding which in medical prac- 
tice usually arises from failure of contact of the patient and 
his relatives by the consultant. The relatives’ round keeps 
the litigious wolf from the door. 


Clinical Assessments 

This is an extension of the clinical case-note. 

After the clinical dresser or clerk has mastered the art 
of case-history taking and writing the clinical examination 
—a very necessary stage in his development—there is a 
tendency for the case-note writing to become mechanical, 
not to say perfunctory. A patient with a hernia becomes a 
case with a hernia, and the note is a formality to indicate 
to the consultant that the drill of cross-examination and 
clinical examination has been gone through. It is at this 
Stage that something is required to turn the attention of 
the student back to the fact that this is an individual. 
Here the clinical assessment is valuable. 

It has no precise definition, and this is an advantage 
for it returns the student to the freedom of his own 
initiative after the rigidity of the case-note form. He is 
simply invited to summarise what he thinks are the points 
of importance in the patient he is examining. This has the 
further advantage that the assessments then reflect the 
bent of each particular student’s interest. This can best be 
shown by example: all the following appreciations were 


written by students within their first surgical dressership 
during their first clinical year. 


Assessment 1 (the patient had a hernia) 

This man should be treated as an emergency owing to the 
danger of strangulation on the right side. However his cardio- 
vascular system presents a difficult problem. His extrasystoles 
and slow pulse-rate may be the sign of organic disease; also 
jugular-vein pulsation, particularly on the right side, suggests 
mild cardiac failure. No ascites is present, and right ankle 
swelling is probably due to the venous varicosities in that leg. 
The second heart-sound is loud, suggestive of hypertension. 
Considering these things, he seems to be in a state of cardiac 
compensation, with a reasonable exercise tolerance, and 
minimal disability; hence operation and anesthetic should 
be no danger to him. 

The other complication is the enlarged liver, and the 
consistence of this suggests secondary deposits. The com- 
monest place for the primary would be in the gastrointestinal 
tract, probably the stomach. This man can empty his stomach 
by pressure, and loud borborygmi are heard. A succussion 
splash is heard 3 hours after meals. 

Further investigations needed: (1) chest X-ray; (2) E.c.G.; 
(3) examination by a cardiac physician; (4) liver-function tests; 
(5) ? liver biopsy; (6) barium meal and follow-through. 


Assessment 2 

This woman is undoubtedly suffering from carcinoma of the 
rectum, as proven by biopsy. It is a well-differentiated papillary 
adenocarcinoma, which points to good prognosis, because the 
more differentiated the tumour, the better the prognosis. 
N.B. Broder’s histological classification into four grades has 
been simplified by Dukes into three grades: 

A. Low grade = well-differentiated tumours (11%); prognosis 


good. 
B. Average grade = well-differentiated tumours (64%); prognosis 


fair. : 

C. High grade = anaplastic tumours (25%); prognosis poor. 

This woman then may well be in A or B class. Opposing this 
is the fact that she has had (1) carcinoma of the breast; (2) pain 
on defecation, which is a late symptom; and (3) sciatic pain 
for 12-15 months. The sciatic pain may be due to natural 
causes, for she is on the obese side, or it may be due to local 
spread posteriorly through the perirectal fascia on to the 
sacral plexus, in which case prognosis is poor. 

She does not welcome the idea of a colostomy, but will 
probably change her mind. 

Assessment 1 reveals a student who, though not quite 
correct in the interpretation of his clinical findings, could 
see the patient as a whole in physical terms and could 
make a sensible and coherent presentation. The author 
of assessment 2 at the same stage could not; he also shows 
a tendency to assess the disorder and not the patient. 
‘“* Sciatic pain which may be due to natural causes ” is a 
revealing sentence, indicating a state of mind requiring 
better integration for clinical judgment. 


Assessment 3 (presented by a dresser who took over a patient 
with a high fistula-in-ano) 

Mr. X.Y. has a condition which is not dramatic and the 
progress of which is very slow. The healing of his wound has 
proved difficult owing to the tendency of the formation of a 
neck. This necessitates a regular E.U.A., without any major 
surgical manceuvre which would be final. 

The above points are of increasing importance when 
considered with Mr. X.Y.’s character. He is what might be 
described as a “ typical Army major ”—that is someone who 
is in charge of a situation which is clearly “‘ cut and dried ”. He 
also enjoys being the centre of attention and appears to put 
much of his present energy to this end. These characteristics 
are manifest in various ways: 

1. He likes to know all about his condition and treatment so that 


he has “ all the facts ”. , 
2. He resents being told what to do, and hence enjoyed telling the 
new dressers what was important about his case and what was not. 
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3. Owing to his length of stay and his administrative attitude, he 
has become very critical of how the ward is managed. 

4. From his knowledge of his condition he considers that he is of 
little interest and in fact thinks he is a nuisance. 

I think that most of his behaviour is due to his slow progress 
something which “‘ annoys ” a man of action. He is on pheno- 
barbitone in order to keep him quiet for most of the day. 

This student was reviewing the case not at its outset 
but halfway through the period of hospital treatment. 
His appreciation of the patient’s personality was very near 
the mark. His point 4 was shrewd; I took the hint and 
made my routine visits to this patient less perfunctory in 
character; the patient rapidly became quieter and less 
aggressive. 

Assessment 4 (the diagnosis is immaterial) 

I feel that he is in some way mentally maladjusted and 
should not be discharged now that he has refused operation. 
Even if discharged, it doesn’t seem that he would return to 
work immediately. He said he thought he would need 3-4 
weeks’ rest first. 

He seems introverted, perpetually pointing out his troubles 
and difficulties but having no drive to make him work to over- 
come these difficulties. 

I wondered if, after more investigations showed that opera- 
tion was necessary, it would be possible to get Dr. Fletcher 
to come and with Mr. Brooke point out the desirability of 
operation as this may increase his confidence in the outcome. 

On the other hand he seems to need an outlet for his worry 
and a reason for lack of activity, all of which are provided by 
illness. He seems to have no genuine desire to work, so could 
be exaggerating minimal symptoms for this purpose. If so, this 
would explain his disinclination for an operation. 

This student’s fine appreciation calls for no further 
comment than to say that we followed her advice—and 
laparotomy was accepted after Dr. Fletcher, the physician- 
registrar who had looked after the patient, had restored 
confidence. 

Summary 

Two methods are presented as an extension of the usual 
forms of clinical bedside teaching, in order to emphasise to 
the student the patient in contrast to the disorder. 





Public Health 





Diphtheria in Liverpool 

In Liverpool a girl, aged 8, became ill with a sore throat 
on Sept. 18 and next day she complained of stomach pains 
and later vomited: during the afternoon she became more and 
more restless. On Sept. 20 she was much worse; her mouth 
was swollen and she vomited copiously. The doctor was called 
and she was admitted to hospital where she died from diph- 
theritic myocarditis on Oct. 1. Her throat and nasal swabs 
were positive and the organism was a virulent mitis type. 

A classmate, aged 7 years 11 months, was found to be a 
carrier of virulent diphtheria organisms. She was admitted 
to hospital on Sept. 25. All this child’s family, who had two 
weeks earlier returned to this country from a five weeks’ 
holiday in Cyprus and consisted of mother, father, brother 
aged 6, and sister aged 9, were examined, and the sister also 
proved to be a carrier. 

The family of the little girl who died, consisting of mother, 
father, brother aged 11, and two sisters aged 13 and 6, were 
all found to give negative results for diphtheria on first exam- 
ination, but while the second swab was being taken on 
Sept. 27 the little sister aged 6 complained of a sore throat and 
was slightly off colour. She now had virulent diphtheria 


organisms in her nose and throat and was admitted to hospital. 

None of the children (clinical cases and carriers) involved 
in this outbreak had ever been immunised. Immunisation of 
all contacts was undertaken immediately the diagnosis of the 
first case of diphtheria was confirmed. 


In England Now 





A Running Commentary by Peripatetic Correspondents 


How pleasant to think that we may once more become the 
cynosure if not the envy of the modern world. The Windy Hal] 
boys are busy commissioning our new Whole Body Monitor, 
We shall look forward to the passing-out parade. We rather 
care for their terminology—commissioning so nicely under- 
lines the officer status of modern automation to rule the other 
ranks of common flesh and blood; and Monitor has the familiar 
reassuring secular Big Brother touch. Alexander Pope put his 
finger on the right button when he wrote, “‘ Presume not God 
to scan, the proper study of mankind is man.” Two hundred 
and fifty years later we are about to do just the very thing with 
the aid of electronics to scan us. There should be plenty of 
scope. Our Cumbrian skies have been variously described as a 
majestical roof fretted with golden fire, or a pestilential con- 
gregation of vapours, according to which side of the chain-link 
mesh the loyalty lies. We have sat under the leak from reactors, 
under the fall-out from bombs. It should be fun to see if the 
fission is still going on inside us, probe into the corners where 
it lurks, dig out odd isotopes for spectrometry, and count our 
rate of decay. It is so difficult nowadays for us dalesfolk to 
regulate our lives when the Yanks keep knocking as much as 
66% off permitted lifetime radiation doses. Whole Body 
Monitor should guide us towards a new scintillating future. 
We know what 47 chromosomes can do, and we will let the 
world know how we get on with 48 and 49 when we have 
rearranged our genes. 

But confidentially, we are rather proud of our Whole Body 
Monitor. It is such a refreshing return from narrow specialisa- 
tion towards the concept of the Whole Man: perhaps not one 
of the most advanced ideas of its kind in Europe, but one more 
step back towards that grasp of the wholeness of things which 
distinguished classical Greece from the barbarians. It will be 
interesting to see whether Monitor will beat Plato and Aristotle 
in finding out what makes man tick. 


Pure specialisation is of little value in Ireland. My early 
enthusiasm for orthopedics had waned gradually over the 
years, but our holiday in the Republic reawakened interest. 
Social activity each night alternated between our caravan and 
the local Ceilidhe house, where the inhabitants gathered 
around the turf fire and poteen and porter were the catalysts 
and the crack was good. 

Deep gloom, however, descended on this happy community 
one Saturday evening when the only young bullock was found 
with a broken leg. The break was clean, complete, and above 
the hock. It was in no way immobilised by a 3 in. plaster 
bandage applied by a somewhat inebriated member of a sister 
profession called urgently from the local golf club. Ethics, 
or no ethics, we felt that more plaster was needed, but 4 


In 
from 
garde 
well p 


garde 

Noi 
my de 
stop f 
yours¢ 


Hov 
vendo: 
buy 1 
chloric 
want t 
Fische 
‘Verotr 
down. 
embart 
“ syntl 
come | 
Aurum 
for He: 
Founta 
would | 
round |] 
by a pa 
if he le 
O Veh 
minute 
gigantic 
bells, 0: 


The | 
subcom 
cities : 

“ The 
said that 
No patrol 
was alwa 
the disp. 
Assistant 
he must | 


My tv 
holiday : 
Father 





My pr 


I am 1 
stone on 








thorough search of the two neighbouring towns produced only 
three 4 in. bandages. A cross-border raid was the only solution | 
and we returned armed to the teeth. By the light of a torch, the | 
use of our towing rope, two sacks, and four local stalwarts, the | 
4 cwt. black bullock was suspended from the rafters. The! 
resultant white plaster was a credit to the profession, and the | 
celebration which followed was worthy of a more noble setting. 

For three days and nights we carried our heads high and the} 
bullock returned to the after-grass. When the plaster dropped! 
off on the fourth morning our reputation fell with it. A ray of : 
hope appeared when the lady in the next caravan said het 
husband might help. A long and expensive telephone call, # 
frantic search for scrim bandage, some boiling pitch, a rop*| 
for leg traction, a finger in each of the beast’s nostrils, and! 
man who knew what to do produced a beautiful, shiny, 
adherent black cast which hasn’t slipped yet. The bullock * 
back in the field, all the poteen is drunk, I’m back in th 
hospital, and we are planning to visit a different part of Irelan¢) 


next year. 
* * * 
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In my young days money was tight, so when I came home 
from the hospital I changed into old clothes and dug my 
garden. It was a task I did not really enjoy, but I was always 
well pleased with the result of my labours. 

As I grew older and prospered, I paid a man to dig my 
garden and plant my potatoes for me; and I wore good suits. 

Now, when I have more money than ever I will need, it is 
my delight to don old clothes and dig my own garden. As I 
stop for breath I think—the potatoes you plant and gather 
yourself taste much sweeter than any other. 

* * *~ 


How lacking in poetry are the names of modern drugs. What 
vendor, crying his wares, could get any emotion into, ‘‘ Who’ll 
buy my Methyl-1 : 1-itsy-bitsy-pheny-bikinilamide hydro- 
chloride! ”’, be it ever so dextro-rotatory, and anyway if you 
want to prescribe a drug it’s a help to be able to spell it. Emil 
Fischer solved the problem when he named his discovery 
‘Veronal ’, after the town of Verona where his train broke 
down. With British Railways to help, our choice could become 
embarrassingly large. Electric computers have been used to 
“ synthesise ’? new names, but it will be some time before they 
come up with anything to rival the “ Elixir Grandior; or 
Aurum Potabile of the Ancients, and Sovereign Restorative 
for Health and Long Life ”’, as prepared from “‘ the Elixirated 
Fountain of Sanative Virtue”’, by Jasper the Hermit, who 
would not have recognised a benzene ring if you had hung it 
round his neck. It was therefore refreshing to be asked recently 
by a patient for “‘ some of them capsules of tranquillity ’’, even 
if he left hastily on being told, ‘‘ Thy wish is my command, 
O Vehicle of 1000 Unedifying Disabilities!” For a long 
minute I had been back in Old Damascus, When shadows pass 
gigantic on the sand, And softly through the silence beat the 
bells, or at least, between noon and 7 P.M. they do. 

* * * 


The following is an extract from the minutes of a health 
subcommittee less than 30 miles from one of Africa’s capital 
cities: 

“ The Secretary reported that she had seen the Police Officer who 
said that he was unable to patrol the dispensary grounds as there was 
no patrol going round that area during the night. He said that there 
was always a sentry on duty who would hear if there was trouble in 
the dispensary. A whistle had been purchased, and the Hospital 
Assistant had, himself, bought bow and arrows; he was warned that 
he must have a permit for these.” 

* * * 


My twelve-year-old daughter to father of friend of last year’s 
holiday: ‘“‘ Where’s Paddy this year ? ” 

Father: “‘ Oh, Paddy has gone to Biarritz. ” 

My prodigy: ‘“‘ What’s a ritz? ” 


* * * 


I am no specialist in charnel houses, but I think the round 
Stone one resembling a dovecote at Maria-W6rth in Carinthia 
must be one of the most charming. Such a narrow strip of 
rocky ground surrounds the Gothic parish church on the little 
peninsula in the lake that it must have been filled with graves 
at an early date, and the charnel house built for the bones 
excavated in digging new ones. (Was it Rose Macaulay who 
said that Catholic cemeteries always looked so much more 
lived in?) You can see the bones through two grilles, in one 
part neatly sorted and stacked and in another skulls, pelvises, 
and large and small bones all jumbled together. I was moved to 
appropriate verse, but, after rhyming ‘‘ acetabulum” with 

worms’ pabulum” and “ tourists’ banter” with “‘ great 
trochanter ”, thought I had better give it up. However, the 
adjacent Rosenkranzkirche (10th c.) provided an appropriate 
comment in the shape of a tablet inscribed: 17 DIE SEPTEMBRIS 
MDCCCXCIX HOC LOCO FRANCISCVOS JOSEPHUS I GENUFLECTENS 
ADORAVIT DEUM. 

Caesar! To whom ten races bent their head 

You hedged your bets and bowed your knee to God. 
A single score of years had scarcely sped— 

Your Empire’s dust and you beneath the sod. 


Letters to the Editor 





CHRISTMAS GIFTS FUND 
S1r,—Once again I ask your readers to give support to 
the Christmas Gifts Fund organised by the Royal Medical 
Benevolent Fund. 


Although we are able to give far larger regular grants 
than in the past, it is difficult for our subscribers to realise 
what extraordinary joy and happiness the Christmas gifts 
bring to our beneficiaries, to each of whom last year a 
gift of £8 was sent. To the old, the poor, and the lonely, 
Christmas Day only too often brings poignant memories 
of happier days gone by, and the arrival of our gift 
gives great pleasure, as the letters of thanks testify so 
vividly. 

The magnificent response to these annual appeals 
shows that they touch a special chord of sympathy. 
Because of this I appeal to you all to help bring Christmas 
cheer into the homes of many of our less fortunate 
brothers and sisters. 


Please send your contributions marked ‘“ Christmas 
Gifts ’ to the Royal Medical Benevolent Fund, 37, St. 
George’s Road, Wimbledon, London, S.W.19. 

R. M. HANDFIELD-JONES 


Chairman, Committee of Management, 
Royal Medical Benevolent Fund. 


ALCOHOLISM 


S1r,—Your annotation of Aug. 20 refers to the lack 
of attention the problem receives from the Government 
of this country. This would seem to apply especially 
to the Board of Education in that it has recently made a 
considerable reduction in the attention it gives to the 
subject in its handbook Health Education—a handbook of 
suggestions for the consideration of teachers and others 
concerned in the health education of children and young 
people. 

In the 1940 edition there was an excellent chapter on 
alcoholism which was headed with the quotation from the 
report of the Royal Commission: 

“We accept the view that every child ought to receive specific 

and systematic instruction as to the properties of alcohol, as in 
all other matters which may affect future health, so that the child may 
at least be in possession of sound material on which to form a personal 
judgment when years of discretion are reached.” 
The chapter consisted of ten pages of factual information 
concerning the effects of both large and small quantities of 
alcohol upon the human body. In the 1956 edition, however, 
all the information relating to the properties of alcohol is 
confined to a little over one page of a chapter on Drugs, Alcohol, 
and Tobacco. All accurate experimental findings have been 
omitted and there is reference only to the ill-effects of heavy 
drinking: no information is given about the effects of small 
quantities of alcohol upon such activities as driving a car. Yet 
the closing reference to alcohol reads: ‘‘ Nevertheless, during 
the years 1954-56 convictions for drunkenness amongst 
persons under 21 have increased, and there are therefore no 
grounds for complacency ”’. 

As the soundest basis for achieving a reduction in 
alcoholism in this country is education of the population, 
and especially of the children, the Board of Education 
would seem to have taken a most unwise and short- 
sighted step in reducing in this way the information 
concerning alcohol available to teachers and, through 
them, to our children. 


Department of Child Health, 
University of Liverpool. 


JoHN D. Hay. 
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COSTS IN THE HEALTH SERVICE 


S1r,—I was very interested in Dr. Seale’s article of 
Sept. 24. I should like to take issue with him on his 
statement that, in the local health authority services, costs 
are largely unrelated to use. 

For example, to consider a local-authority midwifery service, 
in Bolton there are approximately 2400 births a year of which 
approximately 440 (18%) occur at home. To deal with this 
number of domiciliary deliveries the authority at present 
employs seven midwives. If half the births occurred at home 
(1200), then we should have to employ considerably more 
midwives, at least eighteen. Another example is the ambulance 
service. If the number of patients carried doubled, the 
authority would have to provide many more vehicles and staff. 

These two examples show, I think, that local-authority costs 
are related to use, although it must be agreed that if half the 
births in Bolton did occur at home, then there would be a 
considerable reduction in hospital staff and probably a lower 
overall cost to the community. Dr. Seale may consider it is 
wrong to look at his views on these costs out of context and that 
such changes as mentioned are unlikely, but I do think that the 
statement in his article is misleading. 


A. I. Ross 


Health Department, 
Medical Officer of Health. 


Bolton. 


THE CIRCULATING CANCER CELL 

S1R,—We agree with Dr. Spriggs and Dr. Alexander 
(Sept. 17) and we likewise feel that the reports quoted in 
your leading article of Aug. 27 give an exaggerated 
impression of the incidence of these cells in the peripheral 
blood. 

Apart from megakaryocytes, as suggested by Dr. Spriggs and 
Dr. Alexander, a variety of other cells ! may also cause con- 
fusion unless one adheres to strict cytological criteria for the 
diagnosis of malignancy. Most of the techniques for cancer- 
cell isolation so far reported involve incubation, repeated 
centrifugation, and resuspension of cells for long periods, and 
the resulting distortion and degenerative changes are easily 
misinterpreted. 

Of peripheral blood samples from 30 cancer patients we have 
been able to find unequivocal evidence of malignancy in only 2. 
Both of these patients had advanced disseminated carcinoma 
of the breast. Cancer cells are found more commonly in blood 
from veins directly draining a tumour and perfusion of resected 
organs bearing malignant neoplasms leads us to believe that 
cells may be exfoliated into the blood-stream in large numbers. 
It seems probable that few reach the peripheral blood. 

From our investigations to date it seems unlikely that ths 
phenomenon is of more than academic interest. 

R. A. SELLWooD 
J. I. Burn. 


Postgraduate Medical School, 
ndon, W.12. 


S1r,—Your editorial of Aug. 27 indirectly noted the 
difficulty of assessing the viability of circulating cancer 
cells. This is understandable when one considers that 
the blood sample contains at the most only a few hundred 
cancer cells. Our attempts to grow autoimplants of cancer 
in volunteer patients have been successful only 15% of 
the time, even when the cancer-cell suspensions contain- 
ing over 10 million cells or biopsy specimens weighing 
0-5 g. were used. These implants failed in patients with 
widespread metastases as well as in those with less 
advanced diseases. Thus, it is doubtful that even auto- 
injection of cell concentrates can be used for the assay of 
curculating tumour cells. Assays by tissue-culture tech- 
niques or by inoculation of animals prepared with corti- 
sone have also been quite successful. 

There is little doubt that the currently available anti- 





1. Rebuck, J. W. ¥. Lab. clin. Med. 1947, 32, 660. 


cancer agents which are very toxic and relatively ineffec- 
tive against most solid tumours may adversely affect the 
host. This is particularly true if the compounds are given 
systemically. Kondo and others have demonstrated with 
animal experiments that the adverse effects predominate 
if the chemotherapeutic action of a compound is insuffi- 
cient. For this reason, we cannot afford general acceptance 
of new anti-cancer drugs on the basis of popular medical 
opinion or as the result of inadequate clinical study. 

We advise general surgeons not to use anti-cancer 
agents systemically in curable patients. Meanwhile, 
cooperative clinical trials for the evaluation of surgical 
adjuvant chemotherapy are being carried out. 


Roswell Park Memorial Institute, 
Buffalo, New York. GEORGE E. Moore, 


THE VERY DEAF CHILD 

SirR,—With reference to your annotation of Sept. 17, 
I wish to make the following observations: 

(1) Both the Association of Non-Maintained Schools for the 
Deaf and the National College of Teachers of the Deaf are 
fully aware of the inadequacies of the Board of Education’s 
1938 system of classifying children with defective hearing, but 
over the years the terms grades I, IIA, IIB, and 111 have become 
accepted as educational, and not medical, categories. The 
grade-111 classification was further subdivided into three 
divisions (a), (6), and (c) to allow for those children with useful 
residual hearing for vowels, others who were able to respond 
to loud sounds, and those with no response to auditory stimuli. 
This classification system has never been rigid and any apparent 
change in a child’s use of its residual hearing was fully 
appreciated. 

(2) We take exception to the statement “ the non-auditory 
methods in special schools for the deaf preserve the hearing 
loss of the pupils unchanged”. You show a lamentable 
ignorance of our schools, which are for the most part better 
equipped with auditory training equipment than any of the 
pre-school clinics. The exploitation of residual hearing is by 
no means a recent innovation in schools for the deaf. As early 
as 1890 a microphone was, for instance, in use at the Margate 
school and many schools were equipped with group hearing- 
aids before the late war. 

(3) Teachers of the deaf have always been willing to make 
use of any apparatus which would help to improve the achieve- 
ment of deaf children. At the same time they are fully aware 
of the limitations, even of the best available electronic hearing- 
aid apparatus when used with children born profoundly deaf or 
those who become deaf before speech is established. 

In a recent investigation into the listening and lip- 
reading abilities of a group of severely deaf children and 
their capacity for combining lip-reading with aided 
listening, the following results were obtained: 


No. Mean Listen- Lip-read- Combin- 
of decibel ing % ing % ing % 
children loss score score score 
Hearing loss greater than 94 
decibels .. os - @& ms 65 57:4 648 
Hearing loss less than 94 
decibels ae oo ae 76:2 43:8 64:9 80:8 


From these scores it will be noted there is a significant 
difference between the means of the two groups in their 
ability to combine lip-reading and listening. With both 
groups, however, there is still a considerable gap before it 
is possible to obtain full comprehension and their learning 


process will require the highly specialised and skilled art | 


of the teacher of the deaf. The education of these children 
will suffer, as there is ample evidence to show some of 
them are doing, by being placed in ordinary schools 
without the full-time supervision of a fully qualified 
experienced teacher of the deaf, in the pious hope that 
by rubbing shoulders with hearing children they acquire 
speech automatically. Many schools for the deaf have 
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admitted these children at a later age after the harm has 
been done, and the resolution of the Association of Non- 
Maintained Schools for the Deaf was sent to you in the 
hope that profoundly deaf children should not be sacrificed 
on the altar of normality as expounded by the fanatics 
who know little about the educational handicap of 
deafness. 


Royal Cross School, 
Preston. 


SMOKING BY ADOLESCENTS 

Sir,—There is a short and simple answer to the last 
sentence of Dr. Fisher’s letter of Sept. 24 if a personal 
experience is any guide. 75% of the doctors of my 
acquaintance smoke cigarettes. If this sample is any 
indication of the percentage of the profession as a whole it 
would indicate that we have no interest in telling the 
Government to stop cigarette advertising, whether we 
believe in the dangerous effects of smoking or not. The 
profession has no cohesion and the Government no 
morals; and 25% of doctors objecting would have no 
power to curb the Exchequer’s grasp after money. 

Incidentally, may I comment that the logic of Dr. Fisher’s 
second paragraph and the bulk of the last seems to me to be 
faulty ? If there is one country in the world where liberty is 
abused it is our own; and that is a fault as venal as its denial. 
If it is right to discourage morphine addiction, suicide, and 
marriage under the age of 16 (and why 16 ?), it is right also to 
prevent youth from exposing itself to a risk that may in later 
life destroy life. 

Lastly, Sir, it seems a pity that when so much is done today 
to strengthen the concept of preventive medicine such scant 
attention is paid to the vicious habit of cigarette addiction. 
Even though 75% of smoking doctors should believe in the 
carcinogenic properties of cigarettes it could not lie in their 
mouths to advise the public against them without the un- 
answerable questions being asked: ‘‘ Well, why do you do it 
yourself then ?” 

It is long past the time when the profession should 
have taken a firm stand against the cigarette and its manu- 
facturers and stopped hiding behind a gigantic packet 
of coffin nails. 

Folkestone. 


PETER GASKILL 
Press Relations Officer, 
National College of Teachers of the Deaf. 


B. G. EDELSTON. 


OBSTETRIC FLYING-SQUADS 

Sir,—I am writing in delighted support of the letter 
of Oct. 1 from Dr. Walker, who condemns those 
“obstetricians who persist in the obviously false belief 
that there is some magical security in hospital buildings ”’. 
There is safety and security in the men and women who 
work in those hospitals but the hospitals themselves are 
a mild source of danger. The skill, knowledge, and 
experience of senior obstetricians is what makes hospital 
confinement safe. If those obstetricians decide, for 
Whatever reason, that they will not move out of their 
hospital buildings then the safest place for a woman to 


_ have her baby is in those hospitals in spite of the dangers 


thereby incurred. If, on the other hand, those obste- 
tticlans are prepared to go out with their equipment and 
apply their skill in the patients’ homes the dangers of 


_ hospital confinement are eliminated and the greatest 


degree of safety is achieved. 


Several excuses are given why skilled obstetricians will not 
move from their hospitals. The commonest is that there are 

facilities” in hospital that cannot be provided outside. I 
know of no “ facility” that cannot be transported. Another 
is that time is saved in an emergency such as hemorrhage. I 
Could give numerous examples of transfusion being started 





fifteen and twenty miles away in shorter time than it takes to 
get a sleepy resident into action. Many senior obstetricians 
cannot act in a home as they would in their hospital because, 
never having experienced anything other than hospital work, 
they feel uncomfortable, unhappy, and indecisive without their 
familiars around them. The real reason for the false propa- 
ganda to urge women to go to hospital is economic. It is 
somewhat wasteful of the time, effort, and energy of the senior 
obstetricians to use them except amongst a congregation of 
puerpare. I would not go so far as Dr. Walker and say that 
these obstetricians are lazy-minded in sticking to their hos- 
pitals. Economically they are being sensible. The patient will 
be safer wherever these men are applying their skill but if the 
patient goes into hospital she has added slight dangers, such as 
a threefold likelihood of developing mastitis. 

I hope, Sir, that you notice that I have not specified 
consultant obstetricians. Not all skilled and experienced 
obstetricians are consultants and not all consultants are 
skilful obstetricians. 


Newcastle upon Tyne. 


MORTALITY DUE TO BLOOD-TRANSFUSION 


S1r,—Statistics can mislead, as Dr. Harris Joseph 
emphasises in his letter of Sept. 24, in which he sets out 
to clarify the position of mortality-rates in present blood- 
transfusion therapy. There is always the danger that out- 
dated figures become perpetuated in the literature regard- 
less of the changes and improvements of more recent 
times which should modify them. 

However inaccurate such figures may be, they are far less 
misleading than those based on information given to the 
Registrar-General by way of death certificates. Many deaths 
due to blood-transfusion are not immediately apparent and 
many are obscured by the underlying condition for which the 
transfusion is given—e.g., the connection between blood- 
transfusion and delayed cirrhosis following serum hepatitis is 
easily lost because of the prolonged time-lag. Although the 
estimate of 1 death to 1000 to 3000 transfusions ! may not 
relate to present practice, it is probably much nearer the truth 
than the estimate given by Dr. Joseph of 1 death to 250,000 
to 350,000. Incidentally, Dr. Joseph wrongly assumes that 
each transfusion is of one unit only. 

In 1959 about 700,000 units (bottles) of blood were issued to 
hospitals in England and Wales. Taking the average of 2 
bottles per transfusion, this means about 350,000 persons 
were transfused and, according to Dr. Joseph, there would 
only be 1 or at the most 2 deaths from this number of trans- 
fusions. The absurdity of this will be apparent to all those 
concerned with this branch of medicine. 

Dr. Joseph quotes 234 deaths in 6 million transfusions in 
U.S.A. for the two years 1957 and 1958 and concludes that 
there was 1 death in every 256,000 transfusions. Actually, he 
has misplaced a decimal point and his figures should read 1 in 
25,600. If this figure is accepted, then he has shown a mortality- 
rate ten times greater in the U.S.A. than in this country! 

South i Centre, R. A. ZEITLIN. 

Sir,—Dr. Harris Joseph says that in the United States 
there were 234 deaths after nearly 6 million blood- 
transfusions in two years, or a mortality of 1 in 256,000. 
If, however, the figure for the deaths and the number of 
transfusions is correct, the mortality is 1 in 25,600. 
I hope Dr. Harris Joseph will say which figure is correct. 
GEORGE GRAHAM. 


FRANK STABLER. 


London, W.1. 
S1r,—Dr. Harris Joseph’s inquiries into the origin 
of the figure for blood-transfusion mortality quoted 
by Guynn and Reynolds are of interest, and the fact that 
the figures date from 1917 renders them invalid as regards 
modern transfusion. 
1. Graham-Stewart, C. W. Lancet, Aug. 20 ,1960, p. 421. 
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Firstly, he states that the mortality of blood-transfusion, 
according to the Registrar General’s statistics, is in the region 
of 1 in 350,000 rather than 1 in 1000-3000. Unfortunately he 
is replacing one unsatisfactory figure with another equally 
unsatisfactory. 

Similar inquiries have been made into the origin of the figures 
which Dr. Joseph has compiled from the Registrar General’s 
statistical review of England and Wales, 1954-58. Under the 
heading ‘‘ Adverse reactions to injections, infusions and trans- 
fusions for therapeutic purposes ” there are 8 deaths over the 
five-year period. This category is not broken down any further 
and I have been unable to find any figures giving the mortality 
of blood-transfusion. These figures are therefore valueless. 

Secondly, as I have not had access to the United States 
Bureau of Vital Statistics figures for 1957 and 1958, I can but 
quote the figures given by Dr. Joseph—234 deaths from 
6,000,000 transfusions. The mortality is 1 in 25,600 and 
not 1 in 256,000. There is therefore no correlation between 
the figure not applicable to blood-transfusion compiled from 
the Registrar General’s statistics and an incorrect figure taken 
from the Bureau of Vital Statistics. 

I agree that to quote a mortality figure of 1 in 1000-3000 in a 
discussion condemning one-pint transfusions is wrong, but 
surely the crux of the matter is, What is the meaning of the 
term blood-transfusion mortality? Does it apply solely to 
patients dying directly as a result of a mismatched transfusion 
in which the patient receives the wrong blood or does it include 
those dying of complications attributable to blood-transfusion ? 

The mortality of small planned transfusions must be very 
low. Death may be due to giving incompatible blood, or, rarely, 
virus hepatitis. But what of the mortality of large trans- 
fusions, often given in difficult conditions, where the alternative 
is death or blood replacement ? Death may be directly attribut- 
able to (1) over-transfusion, (2) air-embolus, (3) potassium 
intoxication, (4) phlebitis, leading to septicemia, or (5) 
unexplained bleeding following massive replacement. 

Is death in these cases recorded as being due to blood- 
transfusion in the Registrar General’s figures? It is more 
likely that death is certified as being due to renal failure, 
pulmonary oedema, &c., rather than primarily due to trans- 
fusion. The principal reason why the figures given by Guynn 
and Reynolds are quoted is that there are no satisfactory 
alternative figures. 

Lest it should be thought that the above list is of theoretical 
causes of death, I should like to say that I have personal 
knowledge of deaths due to three of them. 


. Thomas’ ital, 
seal my C. W. GRAHAM-STEWART. 


SIDE-EFFECTS OF LIBRIUM 


Sir,—Dr. Ingram and Dr. Timbury (Oct. 1) report on 
some unpleasant symptoms seen in their patients given 
methaminodiazepoxide (‘ Librium’). They used it in 
15 patients and noted drowsiness, apathy, dizziness, 
constipation, inability to continue working, irritability, 
and aggressiveness. The patients did not seem to be 
helped much, and with these results in mind they wisely 
suggest “‘ circumspection and scepticism ”’. 

We have, however, used librium in approximately 160 
patients; 99 of these were anxiety neurotics selected for a 
double-blind trial. In general we used 20 mg. twice a day. 
On this dose 18°, of our patients complained of slight drowsi- 
ness. None had to stop working for this reason. Ataxia was 
also a significantly commoner complaint in older patients on 
the active substance than in those receiving the placebo. 
Nevertheless, 1 patient demanded that the placebo should be 
reduced, and only 1 other patient appeared to have objective 
evidence of ataxia. The latter patient refused to continue 
taking librium. 

A patient took 150 mg. at one dose, and we have personal 
experience of taking up 100 mg. on two occasions in the same 
day. These doses produced moderate drowsiness and slight 
ataxia. Other symptoms produced during the trial period of 
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one month occurred more commonly while the placebo was | 
being taken. was I 
We are submitting our study for publication elsewhere. Our 1 chil 
results indicate, however, that librium affords symptomatic placed 
relief in anxiety states; and they also suggest that it is not a On th 
dangerous substance. aa 
F. A. JENNER ae 
Whiteley Wood Clinic, R. J. Kerry while 
Sheffield. D. PARKIN. hydroc 
BUS-DRIVERS WITH ISCHEMIC HEART-DISEASE | “Y's 
Sir,—Dr. Goldsborough, in his interesting article of | reports 
Sept. 24 on the value of nicotinic acid in ischemic heart- | whilst | 
disease, quotes seven illustrative cases. we are 
Case 2 “ collapsed at the wheel July, 1949 ”, had “‘a severe ons 
attack of coronary thrombosis ” in 1954, and in 1957 “his Thu: 
angina again returned fairly severely ”. His electrocardiogram | smaller 
** showed a grossly abnormal pattern ”. Yet “‘ he continues his | without 
bus-driving ’’. He must now be 56 years old. associat 
Case 3 developed angina of effort in 1950, had a coronary | |ocally 
thrombosis in 1955, and the E.c.G. demonstrated ‘‘ unequivocal may ot 
infarction ”. Yet “ he has been driving continuously since ”, absorpt 
We must accept the fact that these patients are con- | and ecz 
scientious about treatment. But a quarter of the 24 | has bee; 
patients with coronary thrombosis died, and 2 died | of hydr 
suddenly despite symptomatic relief. In this context | pepartmer 
may I ask if it is wise or safe to allow the two cases quoted i 
to continue to drive public-service vehicles? Do they 
have to undergo any medical examination at work? I 
would have thought, in the heart of the West Riding, that} §jr,— 
it would have been expedient to obtain safer work. (Sept. 24 
on ae. R. McL. Arcuipatp, | “ith the 
in Rome 
HYDROCORTISONE BY INHALATION mittee. | 
S1r,—We were interested in the paper of Aug. 20 by required, 
Dr. Langlands and Dr. McNeill on the treatment of | St. 
asthmatics with zrosol hydrocortisone. In autumn, 1959, { I canno 
we carried out a similar investigation using the cross- { 1948, and 
over blind-trial technique in 9 asthmatic children. These of restori 
children were given hydrocortisone inhalations for one — fur 
month and similar “ placebo ”’ inhalations for a month. i 
The dosage and methods were slightly different from those of injection ? 
Dr. Langlands and Dr. McNeill. We prescribed a dose which } correct aoa 
would not be effective if taken by mouth—i.e., three puffi{ J pave +, 
q.d.s. of ‘ Medihaler-cort ’, equal to 18 mg. of hydrocortisone dancers on 
acetate daily. The measurement of ventilatory capacity we} ang have d 
used was similar to that used by Dr. Langlands and Dt} fried to re 
McNeill—the indirect maximum breathing capacity’ of hydrocortis 
E.F.R.“° which was recorded twice weekly before and after the} fyyj traini ny 
inhalation of 1/1000 adrenaline. As regards symptomatic) the injury. 
change, all patients attending the department keep their own} 4 diagno 
day-to-day diary about relevant symptoms. _ | athlete afte: 
The problem of assessing any form of therapy in asthma if effors whicl 
beset with many difficulties in both adults and children: for ately. At St 
instance, there is often a wide seasonal variation which eV@l} the terrace 
in a given individual is not always constant from year to yeat. Re-examina 
The 9 children referred to above were selected from a 8TOUP} correct trea: 
under long-term investigation and had been under detailed structure re: 
weekly observation for periods ranging from one to five yea) Jf jg my . 
before the trial. From the careful study of the yearly charts masseurs for 
embodying the detailed objective and subjective data there Wf medica] prot 
no striking evidence of improvement of the breathing defect ©} 4 medica} or 
asthmatic symptoms during treatment with the active aerosol is the first e: 
such as is sometimes seen with oral steroids in effect) strain of the 
dosage.? * _. p hours, can b 
None of the 9 children were appreciably worse with eitht} injury, the 
form of inhalation. 5 out of 9 children showed some improve} 7 y7 —— 
ment in their E.F.R.‘° while having the inhalations, but thet 
1. Kennedy, M. C. S. Thorax, 1953, 8, 73. 
2. Kennedy, M. C. S. Acta allergol. 1960, 15, 187. j 
3. Thursby-Pelham, D. C., Kennedy, M. C. S. Brit. med. F. 1958, i, 24: 











ANCET 





0 Was 


>. Our 
omatic 
} not a 


NNER 
RRY 
N. 


EASE 
icle of 
heart- 


severe 
7 “his 
iogram 
ues his 


yronary 
uivocal 
ce”. 
e con- 
the 24 
died 
‘ontext 
quoted 
> they 
wrk? I 
g, that 
k. 


ALD. 


20 by 
ent of 
5 1959, 

cross- 

These 
or one 
ynth. 
those of 
e which 
‘e puffs 
ortisone 
city we 
nd Dr. 
ity! or 
fter the 
tomatic 
eir Own 


thma is 
ren: for 
ch evel 
to year 
a group 
detailed 
ve years 
y charts 
rere Was 
lefect of 
. geros0l, 
effectivé 


h either 


mprove 
ut ther 


8, i, 243. 





OCTOBER 8, 1960 LETTERS TO 


THE EDITOR THE LANCET 817 








was little difference between hydrocortisone and placebo. 
1} child was better on hydrocortisone but 2 were better on 
placebo. The remaining child showed no response to either. 
On the basis of these objective findings in children and other 
studies on adult asthmatics we would agree with the findings 
of Morrison Smith * and Dr. Langlands and Dr. McNéeill. 

There was no marked symptomatic change in 9 children 
while receiving the inhalations. Comparing the symptoms on 
hydrocortisone inhalations and on placebo, 2 were better on the 
hydrocortisone and 2 were better on the placebo, the remainder 
showed little difference. Although our findings agree with the 
reports that certain individuals. are symptomatically better 
whilst having hydrocortisone by inhalation,® ® in our patients 
we are not convinced that this improvement results from the 
treatment. 

Thus we were unable to substantiate our hope that the 
smaller doses given by inhalation would be effective 
without the undesirable side-effects that are sometimes 
associated with systemic therapy. Larger doses given 
locally by inhalation may well be effective, but if so one 
may only be achieving a systemic effect from local 
absorption. In fact we have patients with severe asthma 
and eczema whose breathing defect as well as their eczema 
has been completely suppressed by the liberal application 
of hydrocortisone cream. 


Department of Respiratory Physiology, 
City General Hospital, 
Stoke-on-Trent. 


SPORTS MEDICINE 

SirR,—I was interested to learn Dr. Troup’s view 
(Sept. 24) on this subject, appearing at a time to coincide 
with the disappointing performances of British athletes 
in Rome and the report of Sir John Wolfenden’s com- 
mittee. I agree that research into methods of training is 
required, but adequate facilities for such training must 
exist. 

I cannot agree with his second paragraph. As long ago as 
1948, and again in 1954, Cyriax 7 ® described in detail a method 
of restoring sprains of ligaments, tendons, and muscles 
to full function in a very short time. Since hydrocortisone 
became available relief can be achieved even more rapidly in 
some cases. The treatment, whether by deep friction or 
injection, requires an exact localising diagnosis, for even 
correct treatment given to the wrong spot will fail. 

I have taken a special interest in treating athletes and ballet 
dancers on these lines, described further by Cyriax ® in 1958, 
and have dealt with some in the Olympic class, after they have 
failed to recover from an injury in spite of physiotherapy and 
hydrocortisone injections. They have been able to return to 
full training after a few treatments given to the precise site of 
the injury. 

A diagnosis may be impossible to reach in a highly trained 
athlete after he has been resting. He must make the physical 
effort which produces the pain and be re-examined immedi- 
ately, At St. Thomas’s Hospital, athletes have run up and down 
the terrace, maybe for two miles, before symptoms appeared. 
Re-examination then disclosed the tissue at fault, so that 
correct treatment could be given and normal function of the 
structure restored. 

It is my experience that athletes tend to depend on the club 
Masseurs for diagnosis and treatment and call for aid from the 
medical profession only when they have failed. This is wrong. 
A medical opinion of the exact diagnosis and treatment required 
is the first essential—for example, the most acute ligamentous 
strain of the knee in a footballer, if seen in the first twenty-four 
hours, can be cured in seven to ten days. The more recent the 
injury, the more rapid is the cure. By contrast, many injuries 
. Morrison Smith, J. Lancet, 1958, ii, 1248. 

6 Howe Whi fey s pw i, ex ve 
: Cyriax, J. Hi.’ Rheumatism and Soft ‘Tissue Lesions London, 1948 
eumatism ani ort issue Lesions. onaon, . 


. Gyriax, J. H. Orthopaedic Medicine. London, 1954. 
» Cyriax, J. H. Medicina Sportiva, July, 1958. 


M. C. S. KENNEDY 
D. C. THuRSBY-PELHAM. 





recover by themselves in the end with rest, but break down 
again when put to the test, chronic sprain resulting. The lesion 
must be properly treated until full function is restored. 


London, W.1. R. BARBOR. 


PERCHANCE TO DREAM 

S1r,—In your leader last week, discussing Dement’s 
work on dreams, you state that he had observed that 
dreams were accompanied by rapid synchronous eye 
movements. 

Unfortunately he has observed nothing of the sort. 
What he has observed is that during a night’s sleep there 
are periods of light sleep during which there are rapid 
synchronous eye movements; if a person is awakened 
during one of these periods Dement found that he is 
much more likely to remember a dream than if awakened 
during deep sleep. Dement, however, has produced no 
evidence to show that people do not have dreams during 
deep sleep; they may simply not be able to remember 
them and so report them. 

Therefore, before psychologists set forth on a series of 
experiments on the lines suggested by Dement it is as 
well to remember that one of the basic hypotheses of 
these experiments is unproven. 

London, N.21. J. M. HEATON. 
ATHEROSCLEROSIS AND CORONARY 

HEART-DISEASE 


S1r,—Dr. R. M. Acheson (Sept. 24) repeats again the 
thesis that there is a separate extiology for coronary 
thrombosis and atheroma. This was propounded by 
Morris in 19511 and stated more succinctly in 1958.2 
One would conclude from these articles and from Dr. 
Acheson’s letter that coronary disease in the younger 
age-groups is a different one from that occurring in 
patients from 60 years of age onwards. Many of us who 
actually handle morbid material find this conclusion 
difficult to accept. The contribution by Crawford to the 
Royal College of Physicians symposium * on occlusive 
heart-disease expresses our doubts, and further work 
at present being done in this laboratory is providing 
confirmatory support. 

There seems to be a difference of opinion between 
laboratory workers and theorists which still needs to be 
resolved. 


Group Pathological Laboratory, 
akin Road, Warwick 


A. P. PRIor. 
ASSESSMENT OF HEPATIC SIZE, SHAPE, 
AND CONTENT 

Sir,—Your annotation of Oct. 1 might, I think, have 
mentioned the simple manceuvre of placing the hand, 
preferably gloved, directly on the organ. Whilst not 
infallible, it is remarkable what reliable negative and 
positive findings it can reveal. I am surprised that it is 
not used more often. 

On more than one occasion a man has been spared a useless 
pulmonary resection for cancer by performing a preliminary 
laparotomy. Conversely, I have also enabled a patient to 
undergo a successful operation by first demonstrating that the 
considerably enlarged liver was not the site of obvious 


metastases. 
Why must we continue to guess when it takes little more 
than ten minutes to establish the correct state of affairs fairly 





1. Morris, J. N. Lancet, 1951, i, 1. ' Pe 

2. Morris, J. N., Crawford, M. D. Brit. med. F. 1958, ii, 1485. E 

3. Crawford, T. Pathogenesis and Treatment of Occlusive Arterial Disease. 
London, 1959. 
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confidently, and does not significantly add to the postoperative 
distress ? Early and deeply placed metastases may of course 
be missed. 

If it is felt that the additional pain may restrict pulmonary 
ventilation unduly, then the postoperative epidural anzsthesia 
will relieve the pain of both the thoracic and abdominal 
wounds. 

Short of a laparotomy, the radiologist’s use of a pneumoperi- 
toneum! has something to commend it in the occasional 
demonstration of metastases in the liver. 


The Churchill Hospital, 


Headington, Oxford. C. GRIMSHAW. 


RESPIRATORY OBSTRUCTION DUE TO 
FAULTY ENDOTRACHEAL TUBE 

S1r,—I was very interested in the article of Oct. 1 by 
Dr. Pryer and his colleagues because I had precisely the 
same experience. 

The operation was a craniotomy and all the procedure of 
positioning the patient and towelling up was completed, but 
fortunately no incision had been made. On discovering 
respiratory obstruction I asked to remove the tube: the surgeon 
was most cooperative and we restored the patient to a supine 
position and reintubated with no untoward effects other than 
repositioning, retowelling, &c. 

However much the surgeon is inconvenienced it seems that 
the answer is to remove a doubtful tube immediately, insert 
an airway, ventilate, and reintubate. The offending tube was 
found to inflate unevenly, and, as in Dr. Pryer’s case, a pro- 
trusion had developed behind the bevel of the tube. 


London, W.2. MARGARET JOAD. 





Medicine and the Law 





Private Treatment by Part-time Consultants 

IN principle the position of a part-time consultant 
under the National Health Service is simple enough: he 
is entitled to take private-fee patients, but he is never 
entitled to take fees from N.H.S. patients or to admit 
private patients in that capacity to ordinary hospital beds. 
In practice, however, he may find himself in a position of 
some delicacy where (as he is entitled to do) he discusses 
with an N.H.S. patient the possibility of private treatment. 
The dangers involved are illustrated by the report of an 
inquiry released by the Minister of Health into allegations 
of irregularities in charging patients in the Shrewsbury 
area. Five allegations were brought against Mr. X, a 
part-time consultant, that he accepted money for 
procuring hospital beds. 

The inquiry was ordered by the Minister under sec- 
tion 70 of the National Health Service Act, 1946, and 
was held in private. It was conducted by a committee 
consisting of Mr. G. G. Baker, Q.c., and Mr. Victor Lack, 
F.R.C.0.G., with a legal secretary. Counsel instructed by 
the Ministry acted in effect as counsel for the prosecution. 
Mr. X and a hospital sister were legally represented, and 
evidence was given by the patients concerned and by 
other persons involved. The report does not indicate 
whether the witnesses were on oath, but it seems probable 
from the obvious care with which the inquiry was 
conducted that use was made of the power under section 70 
to require evidence to be given on oath. 

In view of the gravity of the allegations and the serious 
consequences which could have ensued, the committee 
considered the facts and reached their conclusions, not 
on a balance of probabilities, but on the basis that the 





* “Lumsden, K., Truelove S.C. Brit. ¥. Radiol. 1957, 30, 516. 


allegations ought to be proved beyond reasonable doubt, 
On this footing, they found in four cases that the allegation 
was not proved; and in the fifth case that there was no 
evidence. 

THE GENERAL FACTS 

Mr. X was at all material times a part-time consultant at 
a certain hospital (“‘ the hospital’), being responsible for the 
treatment of patients in the maternity and gynecological 
wards. He was ultimately responsible for admissions, though 
he had never checked the system of bookings. Primigravide 
and cases with complications were generally accepted. Appar- 
ently there was no great shortage of beds, but difficulties did 
arise from time to time. The hospital is not one in which the 
Minister has set aside accommodation for paying patients 
under section 5 of the Act of 1946; all admitted patients are 
consequently non-paying N.H.S. patients. 

There is in the town an antenatal clinic which the patient 
attends with a letter from her doctor. During the relevant 
period until July, 1959, the patient would first see a woman 
receptionist, who would open the letter (unless it was marked 
** personal”) and would, if the patient qualified for a bed, 
book her either with or without reference to Sister C, the 
sister in charge of the maternity ward at the hospital, who 
attended at the clinic. 

Mr. X also attended the clinic with one or more house- 
surgeons. If a patient was booked by the receptionist, a chart 
would be made out and she would be referred, through 
Sister C, for examination by one of the doctors. If there was 
a query on the letter or if it was “ personal ”, the patient 
would be referred direct to a doctor. Sister C was directly 
responsible for the bookings, and kept a record book in her 
office at the hospital. In it she would put names received: 
(a) from the receptionist at the clinic; (6) from charts she 
had herself made out; and (c) of patients she had been told to 
book by Mr. X, who sometimes made out charts elsewhere 
than at the clinic. Approximately 70 bookings were accepted 
for any month—60 at the clinic and 10 kept for emergency. 
If Sister C was getting near the danger limit she would tell 
the receptionist and the doctors to “go easy”. It would 
depend on how far ahead bookings were being made; thus, 
she would draw the line in the forties in February for admit- 
tances in August. 

The committee conclude that the arrangements for the 
admission of maternity and gynecological cases are, or 
at any rate were, unsatisfactory. Bookings were made 
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by the receptionist, Sister C, or the medical staff, and as 
a result confusion could occur. Added to this, Mr. X 
exercised no real control over booking procedure. 


CASE OF MRS. A 


Mrs. A was pregnant with her first child. At the clinic her 
doctor’s letter was put on Mr. X’s table—an indication that 
the bed state at the hospital was fully booked or at least had 
reached the point at which there might be difficulties. Other- 
wise, being primigravida, Mrs. A would have been booked by 
the receptionist or Sister C. 

Mrs. A then saw Mr. X and asked him about the possibility 
of being a private patient. He mentioned a fee of 25 <" 
and a further 15 guineas for private antenatal care. Tht] 
committee are satisfied that Mrs. A left under the impression 
that, if she became Mr. X’s private patient at a fee of 25 guineas, 
he would then arrange for her to have her baby in the hospital) 
but that otherwise she would be unable to get a bed there. But) 
the committee are not satisfied that that is what he intended t0| 
convey. He said in evidence: “I said if she wanted to attend| 
me privately she could do so, but I could not guarantee her| 
a bed. I would have to see if there was some reason for het) 
admission.” The committee consider that this might well havt) 
given a false impression to a patient, particularly if (as wa 
suggested) she was told to keep it in the family because of the 
danger of misunderstanding. ‘‘ Mr. X has nobody but hi 
to blame for his subsequent difficulties because we think it wa 
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his duty to check the bookings and to make this position clear 
to Mrs. A beyond peradventure, preferably in writing.” 

After an interview with the secretary of the hospital manage- 
ment committee Mrs. A made an appointment to see Mr. X at 
his house. She went with her mother (as she admitted) with 
the deliberate intention of trapping him; she and her mother 
were determined to get the signing of a cheque linked to the 
promise of a bed at the hospital. The committee infer that this 
procedure was instigated by the secretary of the management 
committee, and comment: “ In our view it was unfortunate that 
these two ladies should have been permitted to embark on this 
effort to trap Mr. X, because they went with the unshakeable 
impression that Mrs. A as a private patient, but not otherwise, 
could get a bed and they were determined to secure further 
support for this view . . . Such an approach, even if made by 
impartial and trained investigators, is open to the criticism that 
everything that followed was coloured by the object to be 
attained.” 

At this interview Mr. X accepted from the mother a cheque 
for 25 guineas. This was more than the agreed fee for antenatal 
care, but Mr. X said that he thought that the mother was being 
generous. He also examined Mrs. A and considered that there 
was sufficient justification for admitting her to hospital. The 
committee say: “‘ Little further justification would be required 
for accepting a primigravida case even if the bed state was 
critical and it was sufficient that Mrs. A appeared to have a 
narrow pelvis.” 

When Mrs. A failed to keep further appointments, Mr. X 
sent her a cheque for 15 guineas (being the fee less a deduction 
for visits already made and appointments not kept) and told her 
that the hospital booking stood but might be cancelled if she 
did not attend the clinic for antenatal examinations. She was 
delivered in another hospital by a Mr. Z. 

Having considered all the evidence and having regard, 
in particular to the trap, to the possibility of an initial 
mistake, and to the demeanour of the witnesses, the 
committee find that the allegation that Mr. X asked for 
and accepted the sum of 25 guineas ostensibly for ante- 
natal treatment but in fact for procuring a bed at the 
hospital is not proved. 


SOME POINTS OF MEDICAL ETHICS 

The report then deals with the other four cases, and 
Mr. Lack adds some comments on points of medical 
ethics raised by the inquiry: 

(1) When a patient is referred to a part-time consultant at 
an N.H.S. antenatal clinic, he should decide whether she is to 
come into hospital for her confinement. If there is any difficulty 
about arranging admission, the patient should be examined 
before being told that there are no beds available. She may 
have some abnormality which justifies her admission, and this 
is the time and place to discover it. There are beds reserved for 
such cases. If the patient is refused a bed at the clinic and later 
given one after a private consultation, there is scope for 
misunderstanding. 

(2) If a patient is first seen by a consultant at an N.H.S. 
clinic, she should not be seen by him privately unless she is 
later sent to him by her doctor. 

(3) A patient may find it difficult to attend the clinic and 
may ask the consultant to carry out the antenatal work privately. 
There is no objection to this provided the patient is booked for 
a bed before the arrangement starts. As a precaution, the 
patient should be asked to sign a form. 

(4) The patient may in the first instance have been sent by 
her doctor to see the consultant privately with a view to 
admission to hospital. In such cases the consultant should 
decide whether the patient is suitable for admission in accord- 
ance with the rules of the hospital concerned. He may 
legitimately charge a consultation fee. 

The Minister of Health has announced that he is 
considering whether further guidance to hospital boards 
1S necessary in view of Mr. Lack’s comments. 


Obituary 





ARTHUR ALEXANDER GEMMELL 
Kt, M.C., M.D. Cantab., F.R.C.S.E., F.R.C.O.G., Hon. M.M.S.A. 


THE qualities of integrity, conscientiousness, and 
courtesy which won Sir Arthur Gemmell his special place 
in Liverpool and the Palatinate also won him an honoured 
place at the council table of the Royal College of Obste- 
tricians and Gynzcologists and as a welcome visitor to 
many Commonwealth teaching centres. It will not be 
an easy place to fill and the news of his death on Sept. 24, 
which we announced last week, will be widely regretted. 

He was born in 1892, the eldest son of Dr. John E. Gemmell 
who was one of the first special- 
ists in obstetrics and gynzcology 
in the North of England. From 
Uppingham Arthur Gemmell 
went to King’s College, Cam- 
bridge, and later to Liverpool 
University. But his studies were 
interrupted by the 1914-18 war 
during which he served as a 
combatant in the _ Liverpool 
Scottish Regiment in France and 
with the Queen’s Own Cameron 
Highlanders in Salonika. He 
was awarded the Military Cross 
of Greece as well as of his éwn 
country. He found army life so 
much to his taste that he seriously 
considered making it his profes- 
sion. In the end he chose 
medicine, and he returned to 
Liverpool to finish his clinical training, graduating in 1922; 
but he retained his interest in military medicine and history, 
and as a Territorial he commanded the Liverpool Scottish 
Regiment in the ’20s. 

After graduating he settled in Liverpool and during 
his first formative years in his specialty he was happily 
associated with such distinguished gynzcologists as 
Briggs, Leith Murray, Leyland Robinson, and Blair Bell. 
His first appointments were with the old Shaw Street 
Hospital and the Samaritan Hospital for Women in 
Liverpool, and when they joined he helped to plan the 
new Women’s Hospital and in due course became its 
senior surgeon. There and at the Liverpool Maternity 
Hospital and David Lewis Northern Hospital he carried 
out most of his clinical work, yet he found time to visit 
Cheshire and North Wales hospitals. In this part of his 
work he was particularly successful, and many of his 
colleagues from the Liverpool region will endorse 
N. E. L.’s words: 

** Sir Arthur was always quite willing to come to Southport, 
even after the long hours of his own work, and to give me his 
advice. It was encouraging when he supported my views and 
treatment, and if he suggested changes this was expressed 
with the most delicate consideration for the feelings of junior 
colleagues. When the health service was started Sir Arthur 
was appointed senior consulting obstetrician and gynzcologist 
in this district, and I became his junior. During this time I 
learnt to admire the gentle way in which he exercised his 
control, without creating any feeling that Liverpool was 
dominating the smaller areas.” 

Gemmell served his own school as a clinical lecturer 
in the department of obstetrics and gynzcology, and he 
examined for Cambridge University, the Conjoint Board, 
and the Royal College of Midwives. He also contributed 
much to medicine in the North of England by his support 
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of its lively local societies, such as the North of England 
Obstetrical and Gynecological Society and the Liverpool 
Medical Institution, over both of which he presided. 
After he retired in 1957 he was even more generous with 
his time and he often said that he was busier than ever. 
He served on university committees, the United Hospital 
Board, the Regional Hospital Board, and the gynecological 
advisory committee, as well as on many national com- 
mittees associated with the health service. 

This record of local service steadily won wider recog- 
nition and he visited Australia, New Zealand, and the 
United States as lecturer and an official delegate. But his 
chief interest was of course the young college of his 
specialty, which he served from its inception, and the 
most appropriate recognition of his work was his election 
as its president. Reviewing his association with the 
college, I. J. writes: 

“Sir Arthur Gemmell’s service to the College began in 
1935 and continued without a break until his death. He always 
regarded it as a privilege to serve the College of which his 
father was a foundation fellow and he a foundation member. 
His enthusiasm never flagged; indeed he applied himself to 
every undertaking with a vigour which astounded those of us 
who were his colleagues. At one time or another he was a 
member of every standing committee and with the wide 
experience gained in this way during the College’s formative 
years and his meticulous attention to detail, it was fitting that 
he should be elected to the responsible office of honorary 
treasurer in 1946. He accepted this office knowing that it was 
no sinecure; the need for a new building had been agreed and 
the money to pay for it had to be raised. Sir Arthur tackled 
this project with characteristic diligence and launched the 
first appeal for the building fund in 1947, and it is in no small 
measure due to him that the new building was completed this 
year. 

“He regarded his election to the presidency in 1952 as a 
great honour, but also a great responsibility. He threw himself 
wholeheartedly into his arduous job without thought for 
himself and with his tremendous sense of duty attended to 
matters large and small with the same careful attention to 
detail. I would often receive carefully corrected drafts of 
letters in his own hand. 

** But much of the pleasure he might have had was denied 
him by the ill-health of his wife, though he did not let this 
interfere with the duties he had undertaken. By sheer deter- 
mination he fulfilled all his engagements, many times spending 
his nights in the train between Liverpool and London so as 
to be with her. In 1954 he accepted the invitation to open the 
new College house of the Australian Regional Council and 
gave the first Arthur Wilson memorial lecture, though he 
undertook this duty in the midst of great personal anxiety, and 
accomplished the visit in the minimum of time. 

“* We were indeed disappointed that he was not well enough 
to attend the opening of the new College in Regent’s Park, 
but with characteristic generosity he sent an additional cheque 
to the endowment fund for the amount he would have spent 
on attending the ceremony with his guests. We shall miss him 
as a loyal friend and a wise counsellor.” 

“* He will always be remembered for his loyalty and devotion 
to the College,” writes Dame Hilda Lloyd. ‘‘ During his eight 
years as hon. treasurer and his subsequent presidency he gave 
of his very best and guided the College with skill, tact, and 
diplomacy. Unassuming and modest, he was ever mindful of 
the welfare of others.” 

But, despite his travels, it was to Liverpool Gemmell 
always returned, and the final tribute to him as a man 
rightly rests with J. H., one of his own students: 

“There can have been few doctors as conscientious as 
Arthur Gemmell. Whether he was caring for patients or 


attending a committee he always gave the matter his whole 
attention and time. All his patients always had the impression 


that they were the only patient that mattered, and so full of 
purpose was Arthur Gemmell that this was undoubtedly true, 
In administration he had, as a result of his regard for detail, 
a masterly grasp of all sides of the problem before any meeting 
was held. He did not, however, come with preconceived notions 
and would always listen to all arguments courteously and 
carefully. As one of his students I well remember his carefy] 
teaching but still more his unfailing consideration of patients, 
As his junior consultant at three hospitals I found how helpful 
and considerate he was. A friendly word of advice given quietly 
often made a big difference to one’s own personal decisions, 
As Francis Bacon says, ‘ If a man be gracious and courteous 
to strangers it shows he is a citizen of the world’. I feel that 
the fact that Sir Arthur Gemmell was recognised all over the 
world as Arthur makes him one of its citizens.” 

Sir Arthur Gemmell is survived by a son and two 


daughters. 


ALEXANDER MILLS KENNEDY 
M.D. Glasg., F.R.C.P. 


Dr. Alexander Mills Kennedy, emeritus professor 
of medicine in the University of Wales, died at Cardiff on 


Sept. 24. 

He was educated at Allan Glen’s School and the University 
of Glasgow, qualifying in 1908. His postgraduate training was 
exceptionally wide, and his profound knowledge of clinical 
medicine owed much to his background of pathology and 
bacteriology. In 1912 he took the degree of M.D. with the 
highest honours. At this time he was working on histo- 
logical changes in the cardiac conducting system, and between 
1910 and 1914 he published, with John Cowan, Fleming, and 
Wardrop Griffith, some beautiful accounts of such changes in 
cardiac arrhythmias. Another important paper was his study 
of renal cortical necrosis. He always maintained his interest in 
the cardiovascular system, and he was a member of the Cardiac 
Club and later of the Cardiac Society. 


In his years in Glasgow he was in turn resident physician 
at the Royal Infirmary, assistant medical electrician (in charge 
of the electrographic department), senior assistant pathologist, 
assistant physician, senior assistant to the Muirhead professor 
of medicine, senior assistant to the professor of pathology, and 
director of the research department at the Royal Maternity 
and Women’s Hospital, In 1914 he joined the British Red 
Cross, and from 1915 onwards he served in the R.A.M.C. as 
pathologist and was mentioned in despatches. His work in 
the Army brought him into contact with Worster-Drought, 
and after the war they published their monograph on cerebro- ) 
spinal fever. On his return to Glasgow Kennedy organised 
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postgraduate teaching for many returning from the war. 
Soon after the end of the war the Royal Commission on 
medical education in Wales recommended that the pre- 
clinical school at Cardiff should be made into a full 
school, and that there should be professorial units in the 
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main clinical subjects. The findings and recommenda- 
tions of the Royal Commission were widely welcomed in 
Wales; but, when it came to making the appointments, | 
personal disappointment and bitterness arose. In 1921, 

when Kennedy came to Cardiff as the first professor of | 
medicine and director of the professorial medical unit, no | 
preparations for teaching the students had been made. | 
He spent his first weeks in a frigidly hostile atmosphere 
making what arrangements he could to find space and | 
facilities to start teaching. The troubles in the medical 
school, which came to a head in 1928, naturally troubled | 
him a good deal; but a satisfactory solution was finally 
reached, and, after a new constitution of the school was 
drawn up in 1931, he worked for many years with enjoy- 
ment and zest. Apart from occasional articles on clinical 
subjects, his main publications were a smal! book on cast 
taking for students, and an admirable Parasitology for 
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Medical Students which contained a colour plate of the 
forms of malarial parasites made from his own water- 
colours. He retired in 1950. 

A colleague writes: 

“Despite the unhappiness of his start in Cardiff, Kennedy 
set to work energetically to develop a university department. 
He realised at once that it would be essential for progress in 
medicine and in teaching to have laboratory facilities for 
students and for research in close physical relation with wards, 
and in 1928, through the generosity of the Rockefeller Founda- 
tion, there was erected to his design the magnificent five-floor 
block which still accommodates the medical unit and which has 
set the pattern for physical integration between medical school 
and teaching hospital. He gave most of his time in these years 
to the teaching of students, and throughout his tenure of the 
chair he felt his prime duty was the teaching of principles to 
junior students. He was an outstanding clinician who, though 
he had a wide laboratory background, in teaching always 
emphasised the first importance of history-taking and of 
meticulous physical examination, and in both these skills he 
was himself an outstanding expert. His patients regarded him 
with great affection and had the most complete faith in him, 
and this was hardly surprising since not only did he spend 
much time in the wards with them, but his interest was in every 
patient and he spent as much, if not more, time with those with 
peptic ulcer and diabetes, for example, as with those with 
rarer conditions. Although initially drawn to cardiovascular 
problems, from the time he came to Cardiff he interested 
himself in the whole field of medicine. He would spend many 
hours on the accurate localisation of a spinal-cord tumour, and 
nothing delighted him more than the surgical success of his 
colleague Lambert Rogers in a series of these patients. 
Kennedy’s success in therapy equalled his care in diagnosis, 
and he kept abreast of changing concepts and had a flair for 
deciding early which new treatment had real promise while 
rejecting in no uncertain terms ill-based novelties. From his 
father, an analytical chemist who was a manufacturer of heavy 
oils and greases, he derived a great interest in industrial 
processes and the origins of industrial materials, which he 
often used in his clinical work. 

“Kennedy was a man of wide culture, interested in fine 
editions and general literature, and having a great knowledge 
of Scottish history and antiquarianism. In his youth he had 
been a talented performer on the piano, organ, and mandolin, 
and his love of painting continued until in retirement he 
turned again to water-colours; in this medium he had more 
than a simple talent. His considerable collection of etchings and 
water-colours included fine example of the works of Zorn, 
D. Y. Cameron, Muirhead Bone, and Russell Flint. When he 
retired his students presented him with a gold half-hunter, and 
it was only then and in later meetings of the Old Students’ 
Association that he seemed to realise how much his single- 
minded devotion to their interests and his intolerance of 
intrigue and place-seeking had endeared him to many 
generations of those he had taught ”’. 
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THOMAS HERBERT JOHN CHAPMAN GOODWIN 
K.C.B., K.C.M.G., D.S.O., Hon. D.Sc. Oxon., F..C.S. 
Lieut.-General Sir John Goodwin, director-general of 
Army Medical Services from 1918 to 1923 and a former 
governor of Queensland, died on Sept. 29 at the age of 89. 


He was born at Kandy in Ceylon where his father, Surgeon- 
Major John Goodwin, was serving, but he was sent to the 


_ family home at Newton Abbot in Devon for his education. 


He qualified from St. Mary’s Hospital in 1892 and the follow- 
ing year entered the Army Medical Service. He served with 
the Mohmand Field Force on the North West Frontier and 
won the D.s.o. at the battle of Shabkadar in 1897. 

When war started in 1914 he was in command of a 
field ambulance attached to the Cavalry Division and took 
part in the retreat from Mons. Soon afterwards he was 


appointed A.D.M.S. of the 2nd Cavalry Division and went 
through the battles of Ypres and the fighting on the 
Somme. In 1917 he was appointed assistant director- 
general of medical services and visited the United States 
as one of Mr. Balfour’s mission. His practical knowledge 
of the medical needs of the Army impressed his American 
colleagues; and when, on America’s entry into the war, 
American Service doctors came to this country Goodwin 
had already made many friends among them. He was 
appointed c.M.G. in 1915 and c.B. in 1918 for his war 
services. 

In 1918 he succeeded Sir Alfred Keogh as director- 
general of Army Medical Services. In 1927, four years 
after he retired from the Army, he was appointed governor 
of the State of Queensland, the first time that a medical 
officer had been asked to fill such a distinguished political 
office. During his five years at Brisbane he carried out his 
new duties with the energy, balance, and competence 
which he had shown in his medical administration. At 
the end of his term of office he was appointed K.C.M.G. 
After his return to this country he was colonel com- 
mandant of the R.A.M.C. from 1932 to 1938. 

He held many foreign awards and he was a commander of 
the Legion of Honour, the Belgian Order of Leopold, and the 
Crown of Italy. He was an honorary fellow of the Royal 
College of Surgeons of Edinburgh, the Royal Australasian 
College of Surgeons, and the American College of Surgeons. 
He was awarded honorary degrees by the Universities of 
Oxford and Michigan. 

He married in 1897 Lilian Isabel Ronaldson, who 
survives him. There were no children of the marriage. 


JAMES SINCLAIR BAXTER 
M.A, Cantab., M.Sc., M.B. Belf., M.D. Brist., F.R.C.S.I. 


Dr. James Baxter, professor of anatomy in the Uni- 
versity College of South Wales, died at his home in 
Cardiff on Sept. 11 at the age of 55. 

The son of a brilliant Irish lawyer, he studied at Belfast 
under the late Professor Walmsley, who early helped to direc. 
his interest to embryology. He graduated in science in 1926 
and in medicine in 1929. He showed great academic ability 
and also took an active part in general student affairs, and was 
president of the Students’ Representative Council. After 
qualifying he spent some years in Belfast in house-appoint- 
ments at the Royal Victoria Hospital and in a demonstratorship 
in the department of anatomy in Queen’s University. He took 
his F.R.C.S.I. and his M.SC. in 1932 and for some time considered 
specialising in surgery. But he finally turned to anatomy, 
and his embryological interests were further stimulated when 
he went to the Carnegie Institution in Washington with a 
Rockefeller fellowship in 1933 to work under Dr. G. L. 
Streeter. 

After serving as assistant professor of anatomy at McGill, 
and as a university demonstrator at Cambridge he was 
appointed to a readership at Bristol University. He took his 
M.D. Brist. in 1946 with a thesis on the life history of the cells 
of the adrenal cortex. For many years he served as an active 
member of the medical board, and for three years as preclinical 
tutor. In 1952 he was appointed to the chair of anatomy at 
Cardiff. He was a former vice-president of the Anatomical 
Society and had served on its council and on the editorial 
board of its journal. His own publications included Aids to 
Embryology and the revision of Frazer’s Manual of Embryology. 


J. M. Y. writes: 

“‘T first met Professor Baxter when he and I were young 
and raw members of the Anatomical Society, and had just 
decided that we would both like to make our careers in 
anatomy. Our paths converged once again when I too came 
to Bristol in 1940. I shall always remember with gratitude 
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his loyal and untiring service during the war years, when 
staffs were reduced to a minimum, the teaching load was 
heavy, and neither time nor facilities for research could be 
expected. When war was over, he cooperated wholeheartedly 
in the development of our research programme, and we spent 
many an enjoyable hour working on the histochemistry of the 
suprarenal cortex under a variety of experimental conditions. 
His scientific work reflected his character admirably, with 
its meticulous attention to even the smallest detail, and with 
scrupulous integrity in the presentation of his results.” 


Professor Baxter leaves a widow and a son, who is a 
doctor. 


HENRY ROBINSON 
M.A., M.D. Cantab., D.L., J.P. 


Dr. Henry Robinson, who died on Sept. 30 at the age 
of 83, practised for many years in Kensington. But he was 
most widely known for his work for national professional 
organisations, including Epsom College, the Medical 
Defence Union, the Royal Medical Benevolent Fund, and 
the Medical Insurance Agency. 

He was educated at St. Paul’s School and at Trinity College, 
Cambridge. His medical studies at St. George’s Hospital were 
interrupted by service in the South African war as a private 
soldier in the university contingent of the volunteer company 
of the Ist Battalion Suffolk Regiment. He qualified in 1903 
and, after house-appointments at St. George’s, Great Ormond 
Street, and the Royal Cancer Hospital, he set up in practice in 
Kensington in 1907. He also served as anesthetist at the Royal 
Cancer and Samaritan Hospitals, and he edited the fifth 
edition of Hewitt’s Anesthetics. 

During the 1914-18 war he served in the R.A.M.C. From 
1919 until 1937 he was a councillor and alderman of the Royal 
Borough of Kensington, and from 1928 to 1930 he was mayor. 
From 1931 to 1937 he represented North Kensington on the 
London County Council. He was also a justice of the peace and 
deputy lieutenant for London and served for ten years as an 
income-tax commissioner. 

In 1916 Dr. Robinson was elected to the council of the 
Medical Defence Union and since 1928 he had been honorary 
treasurer. From 1927 he was on the council of Epsom 
College, and he was chairman from 1936 to 1938 and honorary 
treasurer from 1952 until this year. He worked tirelessly for 
the Foundation and collected over £9000. From 1938 he was on 
the management committee of the Royal Medical Benevolent 
Fund, and in 1955 he was appointed chairman of the case 
committee. In 1938 he became honorary secretary of the 
Medical Insurance Agency, and in recognition of his services 
the Agency has endowed scholarships at Epsom College to 
which his name is attached. 

In 1911 he married Margaret, youngest daughter of the 
late Robert Barnes, F.R.C.P., F.R.C.S., the London obste- 
trician. There are two sons and a daughter of the marriage. 


ERNEST WILLIAM GOODPASTURE 
M.D. Johns Hopkins 


Dr. Ernest W. Goodpasture, formerly professor of 
pathology at Vanderbilt University and dean of its medical 
school, died on Sept. 20 at the age of 73. He is best known 
for his finding, in 1931-32, that fowl-pox and vaccinia 
viruses would grow on the chorio-allantoic membrane 
of the chick embryo. This was the first demonstration 
that the chick embryo provided a good culture medium 
for viruses; and its use was developed extensively, parti- 
cularly by Burnet and Cox and their colleagues. A large 
number of virus vaccines used in medicine, both human 
and veterinary, thus stem from Goodpasture’s discovery. 
He himself was a self-effacing man who did little to 
publicise or capitalise this work. 





His many positions, besides his appointments at Vanderbilt 
University, included a Rockefeller fellowship in pathology at 
Johns Hopkins, an assistant professorship at Harvard, and 
the scientific directorship of the department of pathology of 
the Army Medical Center in Washington. He also received 
the research medal of the Southern Medical Association, the 
Kober medal of the Association of Americar Physicians, and 
the award of the American Association of Pathologists and 
Bacteriologists. 





The late Dr. E. K. Macdonald qualified from St. Thomas's 
Hospital, and not from St. Bartholomew’s Hospital as stated in our 
obituary. 





Diary of the Week 
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Monday, 10th 
POSTGRADUATE MEDICAL SCHOOL, Ducane Road, W.12 
4p.M. Prof. A. C. Dornhorst: Asthma in Hospital. 
INSTITUTE OF EDUCATION, Malet Street, W.C.1 
5.15 p.M. Dr. J. M. Tanner: Physical Development. 
lectures.) 


Tuesday, 11th 
Roya Society OF MEDICINE, 1, Wimpole Street, W.1 
5.30 P.M. oye Medicine and Therapeutics. Dr. L. G. Lajtha and 
P. Mary Cotes: Kinetics and Control of Erythropoiesis, 
8 P.M. Peukionn, Dr. Noel Harris: Prevention of Mental Stress and 
Disorder. (Presidential address.) 
St. Mary’s HospitaL MEDICAL SCHOOL, W.2 
5 P.M. on Institute.) Mr. Stanley Way: Carcinoma of the 
Vulva. 
INSTITUTE OF DERMATOLOGY, Lisle Street, W.C.2 
Op.mM. Dr. I. A. Magnus: Effects of Physical Agents. 
RoyYAL ARMY MEDICAL COLLEGE, Millbank, S.W.1 
5 p.M. Prof. Charles Wells: Urethral Injuries and the Treatment of 
Stricture. 
BIRMINGHAM MEDICAL INSTITUTE, 36, Harborne Road, Birmingham 
8p.M. Psychiatry. Dr. F. J. Fish: Existentialism and. Psychiatry. 
MANCHESTER MEDICAL SOCIETY 
8 P.M. (Medical School, University of Manchester.) Surgery. Mr. H.T, 
Simmons: On Ulcerative Colitis. (Presidential address.) 
LEEDS NEUROLOGICAL SCIENCES COLLOQUIUM 
5.15 p.m. (General Infirmary at Leeds.) Dr. Roger Gilliat: New Studies 
of Peripheral Nerve Conduction. 


Wednesday, 12th 
POSTGRADUATE MEDICAL SCHOOL 
2P.M. Prof. G. H. Lathe: Biochemical Basis of Liver Function Tests. 
Roya Society OF MEDICINE 
4.30 P.M. Physical Medicine. Dr. P. H. Sandifer, Mr. G. Lloyd Roberts, 
Dr. K. Nicholls Palmer: Treatment of Cerebral Palsy. 
INSTITUTE OF DERMATOLOGY 
5.30 p.M. Dr. Yvonne Clayton: Fungi Causing Human Disease. 
INSTITUTE OF DISEASES OF THE CHEST, Brompton, S.W.3 
5 p.M. Dr. R. W. Riddell: Diagnosis of the Pulmonary Mycoses. 
INSTITUTE OF NEUROLOGY, Queen Square, W.C.1 
5.30 p.M. Sir Russell Brain: Cerebral Basis of Mind. 
MANCHESTER MEDICAL SOCIETY 
5 p.M. (Medical School, University of Manchester.) Pathology. Dr. J.L 
Emery: Sudden "Death in Infancy. 
UNIVERSITY OF LEEDS 
5 p.M. (General Infirmary at Leeds.) Mr. J. B. Farquhar: Infertility. 
6p.M. Mr. T. F. Redman: Pre-eclampsia. 


Thursday, 13th 


UNIVERSITY OF LONDON 
5 P.M. oat Veterinary College, Royal College Street, N.W.1.)_ Prof. 


(First of eight 





cestrogenic Activity. 
INSTITUTE OF DERMATOLOGY 
5.30 P.M. Dr. J. S. Pegum: Pilo-sebaceous Units; Hair Cycle; Anomalies 
of Hair Growth. 
ALFRED ADLER MEDICAL SOCIETY 
8 p.M. (11, Chandos Street, W.1.) 
Psychology. 


i 
Friday, 14th : 
A 


C. W. Emmens (Sydney): Biological Assay of Gistrogenic and Anti- 


Modern Trends in Individud 


POSTGRADUATE MEDICAL SCHOOL 
10 A.M. Mr. Charles Drew: Aspects of Profound Hypothermia in Cardiat 
Surgery. 
4 P.M. Prof. R. R. H. Lovell (Melbourne): Coronary and Hypertension f 
Problems. 
Krnc’s CoLLeGe HosPITaL MEDICAL SCHOOL, Denmark Hill, S.E.5 
4.30 P.M. Sir James Paterson Ross: Principles of Surgery. 
Percy Legg lecture.) 
PLYMOUTH MEDICAL SOCIETY 
8.30 p.M. (North Friary House.) Dr. J. W. Landells: Dangers of Medical 
Treatment. 


Saturday, 15th 
FACULTY OF RADIOLOGISTS 
9,30 a.M. (Royal Infirmary, Cardiff.) Provincial meeting. 
BRITISH ASSOCIATION OF SPORT AND MEDICINE 4 
0a.M. (Arthur Stanley Institute, Peto Place, Marylebone Road, N.W.1) 
All-day meeting. 


(Thomas 
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Notes and News 





THE CONGO 

Dr. J. S. McKenzie Pollock, senior W.H.O. representative 
in the Congo, says that the effects of the discontinuation of 
preventive measures are now being seen. In one recent week, 
four separate outbreaks of smallpox were reported, and the 
public-health services are not in a position to combat this 
serious epidemiological threat. Stocks of vaccine are available 
thanks to the Nigerian Government, but a large vaccination 
programme cannot be started until technical staff from outside 
can be provided to give leadership to the local teams. While 
the smallpox situation gives dramatic indication of the break- 
down in the health services, other disease patterns are also 
showing significant deterioration. In the Bunia area, for 
instance, an outbreak of bubonic plague is being investigated; 
disquieting reports are being received of an increase of malaria 
and filariasis; while, if preventive measures are not restarted, 
an increase in the incidence of sleeping-sickness can also be 
expected. 

The W.H.O. advisory team has drawn up a list of doctors 
and senior technicians needed to reactivate the public-health 
services. About 100 qualified staff are needed to cope with the 
epidemiological situation, and another 300-400 before the end 
of the year. When this total is reached, not only the preventive 
health services but also the medical-care services can become 
fully operative—even after the Red Cross and Red Crescent, 
as well as Government, medical teams have been withdrawn. 
The services of most of these were made available for three 
months only, and the U.S.S.R. team (20 doctors and 4 inter- 
preters) as well as the Israeli team (8 doctors and 5 nurses and 
technicians) have now been withdrawn. As an interim 
measure, five further Red Cross teams are being called upon. 

The medical personnel will be under contract to the 
Congolese Government, but they will have the protection of 
the United Nations, as well as a salary guarantee. 


WORLD FOOD PRODUCTION 


EsTIMATES by the Food and Agricultural Organisation for 
world agriculture production (excluding China) show a rise 
of about 2% in 1959-60, compared with 5% in each of the 
two preceding seasons. In its annual study, The State of Food 
and Agriculture1, F.A.O. says that the increase “is a little less 
than the average for recent years, but it slightly exceeds the 
estimated annual population growth of 1-6 per cent’. Much 
of it was in the Far East, where (excluding China) agricultural 
production per person is now only 3°% below the level before 
the second world war. But Mr. B. R. Sen, the director-general, 
says in his foreword that much greater increases are needed 
in these regions “ before any real progress can be made in 
stamping out hunger and malnutrition ”. In the less developed 
regions, the increased production so far “‘ has come primarily 
from an enlargement of the cultivated area, and for most 
products the potential contribution from higher yields and 
productivity has as yet scarcely been tapped”. On the whole 
the gap between food-supplies in the more-developed and 
less-developed regions has tended to widen rather than narrow 
in recent years. Stocks of grain in the exporting countries 
have reached an unprecedented level. 


STOPPING SMOKING 


Many smokers would like to abandon the tobacco habit but 
fail when they try. For this reason advice on the subject is 
always welcome. 

As an experiment for a year, a “ tobacco weaning clinic ” 
was established in Copenhagen; and Dr. Rosenberg, the 
director, has published his methods and results both at this 
clinic and in private practice.2 ? The remedies used were (a) 
tablets containing 2:5 mg. silver acetate to make the smoke 
taste nasty; (b) a tranquilliser to reduce unrest; (c) psycho- 
therapy both to allow the smoker to talk about his problems 


: Obtainable from H.M. Stationery Office at 10s. 
2. Rosenberg, A. Ugeskr. f. Leg. May 28, 1959. 
3. Rosenberg, A. ibid. May 26, 1960. 


and to strengthen his motives; (d) relaxation therapy; and (e) 
the keeping of a daily record of self-examination. Group 
therapy seemed to have advantages, and where husband and 
wife took the cure together the results were better than when 
they did so separately. Rosenberg reports that nearly half 
(46%) of the patients were abstainers at the end of six months. 
Most of those who lapsed smoked less than they had done. 

Rosenberg thinks that patients who want to stop smoking 
need help, but treatment can seldom be given effectively by 
the general practitioner. It requires the coordination and 
teamwork of a clinic, and he concludes that “‘ a tobacco wean- 
ing clinic under the leadership of the public authorities should 
be a place where people suffering from the smoking habit can 
seek help and assistance ”’. 





University of London 

Dr. P. E. Polani has been appointed to the new chair of 
pediatric research at Guy’s Hospital Medical School. The 
chair has been endowed by the National Spastics Society, and 
is to be named after Prince Philip, who is the society’s president. 

Dr. Polani was born in Trieste in 1914 and graduated in medicine 
at the University of Pisa in 1938. He came to Britain for post- 
graduate study and took the D.C.H. in 1945. In 1948 he was awarded a 
National Birthday Trust Fund fellowship in the department of child 
health at Guy’s, and the same year he took the M.R.c.P. In 1950 he 
became assistant to the director of the department. In 1955 he was 
appointed research physician on cerebral palsy to the National 
Spastics Society, and three years later he became director of the 
society’s medical research unit in the department of child health at 
Guy’s. He has published experimental work on the distribution of 
cholinesterases, the behaviour of nerve-fibres in fluorescent light, and 
the neurological disorders and congenital anomalies of children. 

The title of reader in hematology has been conferred on 
Dr. Sidney Shaw, and of reader in bacteriology on Dr. H. I. 
Winner, in respect of their posts at Charing Cross Hospital 
Medical School. 

Prof. Jean Piaget, who holds the chair of experimental 
psychology in the University of Geneva, is to give a lecture at 
5.15 p.M. on Monday, Oct. 17, at the Senate House, Malet 
Street, W.C.1. His subject will be the Thinking of Young 
Children. 


University of Leeds 

At a recent examination for the degree of PH.D. (in medicine) 
J. W. Czerkawski was successful. 
Royal College of Physicians of London 

On Thursday, Nov. 3, Dr. W. I. Card will give the Bradshaw 
lecture. He will speak on the Concept of Gastric Secretory 
Cell Mass. On Thursday, Nov. 17, Prof. D. V. Hubble will 
give the Langdon-Brown lecture. His subject will be the 
Endocrine Orchestra. On Tuesday, Nov. 29, and Thursday, 
Dec. 1, Dr. K. D. Keele is to give the FitzPatrick lectures. 
His subject will be Evolution of Clinical Methods in Medicine. 
All lectures will be given at 5 P.M. at the college, Pall Mall 
East, S.W.1. 
Society of Apothecaries of London 

At the inaugural meeting of the first British Congress on the 
History of Medicine and Pharmacy, held in Apothecaries’ Hall, 
London, on Sept. 29 the honorary fellowship of the Faculty of 
the History of Medicine of the Worshipful Society of Apothe- 
caries of London was conferred, in absentia, on Sir Geoffrey 
Keynes, consulting surgeon to St. Bartholomew’s Hospital, and 
Prof. Owsei Temkin, director of the institute of the history of 
medicine in Johns Hopkins University, Baltimore. These are 
the first awards of their kind. 

The annual master’s day service will be held at the church 
of St. Mary, Aldermary, on Sunday, Oct. 23, at 11.15 A.M. 


Abortion Law Reform Association 

The annual general meeting will be held on Tuesday, 
Oct. 25 at 6.30 p.M. in the Conway Hall, Red Lion Square, 
London, W.C.1. A public meeting will follow at 7.15 P.M., 
when Dr. Glanville Williams will preside and Dr. G. I. M. 
Swyer will speak on Oral Contraception. 
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College of General Practitioners 

Today, Saturday, Oct. 8, at 2.15 P.M., at the Royal Free 
“fospital, Gray’s Inn Road, London, W.C.1, Prof. Sheila 
Sherlock will discuss the differential diagnosis of jaundice. 


Scottish Conjoint Board 

The following have been granted the licence of the Royal 
Colleges of Physicians and Surgeons of Edinburgh, and the 
Royal Faculty of Physicians and Surgeons of Glasgow: 

Eufrasio Bengoechea Gonzalez, J. O. Djan, H. H. Grosser, Mohamed 
Nawaz Kaleel, Jolaolu Olusegun Mojola, T. S. Twyble. 
National Marriage Guidance Council 

On Oct. 4 Mr. R. A. Butler, the Home Secretary, opened 
the Council’s new headquarters at 58, Queen Anne Street, 
London, W.1. 


International Federation of Surgical Colleges 

This Federation is to hold a meeting from Oct. 18 to 20 in 
London at the Royal College of Surgeons of England. The 
theme of the meeting will be the Training of Surgeons, and the 
speakers will include Prof. Digby Chamberlain and Mr. 
Harold Edwards. On Thursday, the 20th, at 5 p.m. Prof. J. F. 
Nuboer, of Holland, will give a Moynihan lecture. Further 
particulars may be had from the secretary of the Federation, 
Royal College of Surgeons of England, Lincoln’s Inn Fields, 


W.C.2. 


Medical Insurance Agency 

At the annual meeting on Sept. 15, Dr. James Fenton, who 
has been chairman for 13 years, and Sir Henry Souttar, who has 
served for over 33 years, retired from the committee of man- 
agement. Mr. R. W. Raven was elected chairman, and Prof. 
Thomas Anderson, Sir John Richardson, and Dr. D. P. 

tevenson were elected to the committee. Business in all 
departments reached new high levels during 1959 and the 
medical charities will benefit by over £38,000 by allocations 


from the year’s surplus. 


Society of Chiropodists 

The annual convention was held from Sept. 15 to 17 at 
Norwich. 

Surgery sessions were held at the Norfolk and Norwich Hospital 
and the West Norwich Hospital by Mr. R. B. Birt, Mr. G. K. McKee, 
Mr. L. M. Rouillard, Mr. J. P. Stephens, Mr. J. C. Taylor, and 
Mr. N. J. Townley. Lectures were given by Mr. McKee on artificial 
joints of the lower limb, Mr. Rouillard on pedicle grafts, and Dr. 
A. J. Rook on the mind and the skin.. Dr. H. L. Collins gave an 
account of chiropody as practised in the United States, and Mr. H. 
Rosenstein, chief chiropodist of the London County Council, 
lectured on the chiropodial management of the pre-gangrenous foot. 


Middlesex Hospital Medical School 

At the annual dinner in London, on Sept. 30, Mr. J. P. 
Monkhouse, the chairman, reviewed the highlights of the 
past year. 

The system of exchanging staff with the University of Toronto 
was working admirably, and Sir Eric Riches is at present in Canada. 
The first part of the new medical school, “‘ for so long a dream ”’, 
had been opened last December by Lord Astor of Hever, whose 
generosity had made this project possible. The children’s ward was 
now extended and modernised, and a much-needed additional 
operating-theatre had been built; but the diet kitchen had been 
modernised only by means of a grant from the hospital endowment 
fund. 

Prof. B. W. Windeyer, dean of the medical school, spoke 
in particular of academic achievements and changes. 

Biology as applied to medicine is to be taught to future preclinical 
and clinical students, and a new chair has been established in this 
subject, with the help of the Nuffield Foundation. The University 
of London has agreed to the establishment of a department of 
psychiatry, and plans are in hand for developing a department of 
nuclear medicine and for a chair of obstetrics when possible. A 
donation has also been made by the Wellcome Trust for the construc- 
tion of new pharmacological research laboratories. 

Dr. J. D. Hamilton, the senior Broderip Scholar, spoke 
mostly of the school’s less academic activities—the successes 
in drama and in sport, including the Olympic Games, and the 
expedition to the Himalayas to study physiological and 
psychological function. In conclusion Mr. A. J. B. Goldsmith 
proposed The Chairman. 


Sir James Paterson Ross has succeeded Sir Francis Fraser as 
chairman of the civil consulting staff of the King Edward VII 
Convalescent Home for Officers at Osborne, Isle of Wight. Dr, 
R. M. Mason has been appointed an honorary member of the 
consulting staff. 


Mr. A. V. S. de Reuck, formerly assistant editor of Nature, has 
been appointed deputy director of the Ciba Foundation for the 
Promotion of International Cooperation in Medical and Chemical 
Research, London. Miss M. P. Cameron has returned to the Ciba 
Foundation as scientific assistant and librarian after five years in the 
United States. 


Mr. E. A. Nicoll is visiting Greece and Israel on behalf of the 
British Council. 


The Medical Research Council asks that in future all requests for 
compounds in the Steroid Reference Collection should be addressed 
to Prof. W. Klyne, Chemistry Department, Westfield College, 
Hampstead, London, N.W.3, and not to the Postgraduate Medical 
School at Hammersmith. 


A meeting of the Listerian Society is to be held on Tuesday, Oct. 11, 
at 8.30 P.M., at King’s College Hospital Medical School, Denmark 
Hill, London, S.E.5, when Dr. Richard Asher will speak on Medical 
Salesmanship. 


The Society of Cardiological Technicians of Great Britain is to hold 
an exhibition of cardiological apparatus at the Londoner Hotel, 
Welbeck Street, London, W.1, on Oct. 14 (5.30 P.M. to 8 P.M.) and 15 
(9.30 A.M. to 1 P.M.). 

The St. Thomas’s Hospital old students’ dinner will take place at 


the Savoy Hotel, London, W.C.2, on Friday, Nov. 11, at 7.30 p.m. 
Tickets (£2 5s.) may be had from hon. secretaries at the hospital. 


The address of the International Hospital Federation is now 
24, London Bridge Street, London, S.E.1. 





CORRIGENDUM: Incidence of Surgical Wound Infection in England 
and Wales.—In this report of the Public Health Laboratory Service 
(Sept. 24, p. 659) the last column of table 1 should have been headed: 
** No pathogens isolated ”’. 
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Burret, P. S. R., M.B. Leeds, D.P.H.: M.O.H. Redcar, Saltburn, and 


Marske-by-the-Sea. my 
CaLey, J. P., M.B. Sheff., M.R.C.P.: part-time consultant physician, Mansfield 


area. . 
Cowney, Ellen M., M.B. Dubl., D.P.H.: assistant M.O.H. and school M.O., 
Leicester. e: 
G1FFEN, W. D., M.B. Edin., F.R.C.S.E.,; M.R.C.0.G.: consultant obstetrician and 
gynzcologist, Dundee and Angus area based on Dundee teaching 

hospitals. 

McCorMack, JOHN, M.B. Durh., D.P.H.: area executive M.O. for the North 
no. 1 and 2 areas and M.O.H., Berwick, Alnwick and Amble, Belford, 
Glendale, Norham and Islandshires, and Rothbury. 

MATTHEWS, R. A., M.B. Lond.: assistant M.O. and school M.O., southern part 
of Buckinghamshire. y 
MorFitT, ERDA P., L.M.C.C., D.P.H.: deputy M.O.H., Slough, and assistant 

county M.O. and school M.o., Buckinghamshire. 

WITHNELL, ALLAN, M.D., B.SC. Manc., D.P.H.: M.O.H. Morley and Ossett, 
Horbury, and Wakefield. 


Lancashire County Council 
BARNETT, MARION B., M.B. Durh.: assistant divisional M.O., Bury area. 
BERGIN, M. B., M.B. N.U.I.: assistant divisional M.o., Winwick area. _ 
Breser, S. M., M.R.C.S., D.T.M. & H., D.P.H., D.I.H.: assistant divisional 
M.O., Accrington area. 
BtsHoP, MARGARET, M.B. Lond.: assistant divisional M.o., Farnworth. | 
BLOCKEY, PAULINE, M.B. Manc., D.P.H.: assistant divisional M.o., Ashton- 
under-Lyne area. 
CARDWELL, Mary R.., L.R.C.P.E.: assistant divisional M.O., Standish/Ince. | 
FaLconern, W. R., M.B. Glasg., D.P.H.: assistant divisional M.0.5 
Morecambe. | 
Gaye, WILHELMINA N., M.R.C.S., D.P.H.: assistant divisional M.o., Fylde. | 
HALL, CATHERINE E., M.B. Manc., D.OBST., D.C.H.: assistant divisional 
M.O., Atherton. : 
JONES, BRENDA, M.B. Lpool, D.?.H.: assistant divisional M.O., Liverpool 
area. 
LINNELL, Patricia E., M.B. Lond.: assistant divisional M.o., Leigh area. 
MakRSHALL, D. C., M.B. Glasg.: assistant divisional M.o., Fylde. P 
MILLION, RAYMOND, M.B. Manc.: assistant divisional M.O., Royton) 


Crompton. : as : 
O’GorRMAN, JOSEPH, M.B. N.U.I., D.P.H.: assistant divisional M.O., Ormskirk 





area. 
O’NEILL, D. W. J., M.B.: assistant divisional M.O., Preston area. 
SMITH, FREDERICK, M.B. Manc., D.C.H.: assistant divisional M.O., Eccles. 
TALBOT, J. C., M.R.C.S.: assistant divisional M.o., Leigh. 
WHITTAKER, G. R., M.B. Manc.: assistant divisional M.o., Colne area. 
Yute, I. G., M.B. Manc.: assistant divisional M.o., Middleton. 
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